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(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent the occurrence of an unclear display 
image and to improve the quality of an animation by allowing a writing 
means to write in black color for other pixel line during an interval in 
which an image is at least written in one pixel line. 
SOLUTION: An image, which is displayed to a user, is written into all 
pixels of one pixel line during one interval of one frame interval by 
gating both a black color signal portion 16 and an image signal portion 
17 of a data signal. Then, during a next frame interval, only the 
portion 16 is gated prior to writing an image in one pixel line and 
black color for eliminating the persistence of vision is written into 



all pixels of the line. Thus, two kind gate/pulse DI has a wide width to 
gate both portions 16 and 17. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] It is the display which has the screen which has two or more 
pixel Rhine, and the write-in means which writes an image in a target 
serially at each of two or more above-mentioned pixel Rhine, and is 
characterized by the above-mentioned write-in means writing black in 
other pixel Rhine at the period which writes the above-mentioned image 
in at least one pixel Rhine. 

[Claim 2] pixel Rhine besides the above — the above — the display 



according to claim 1 characterized by detaching only the distance of a 
schedule from one pixel Rhine even if few. 

[Claim 3] the above-mentioned write-in means — the above — the display 
according to claim 2 characterized by writing the above-mentioned black 
in two or more pixel Rhine where only the distance of the above- 
mentioned schedule is detached from one pixel Rhine even if few. 
[Claim 4] It has two or more gate lines arranged along other directions 
which cross in two or more data lines and the one above-mentioned 
direction which were arranged along one direction. And the screen by 
which one pixel is formed in each of the intersection of two or more 
above-mentioned data lines and two or more above-mentioned gate lines, 
The data-line drive circuit which supplies the data signal containing a 
black signal part and an image signal part to each of two or more above- 
mentioned data lines, It has the gate line drive circuit which supplies 
a gate pulse to a target serially at each of two or more above-mentioned 
gate lines. This gate line drive circuit While supplying the large gate 
pulse which carries out the gate of both the above-mentioned black 
signal part of the above-mentioned data signal, and the above-mentioned 
image signal part to the write-in period which writes in the above- 
mentioned data signal to at least one gate line [ one ] The display 
characterized by supplying the narrow gate pulse which carries out the 
gate of the above-mentioned black signal part of the above-mentioned 
data signal to other gate lines. 

[Claim 5] a gate line besides the above — the above — the display 
according to claim 4 characterized by separating only the distance of a 
schedule from one gate line even if few. 

[Claim 6] The above-mentioned black signal part is a display according 
to claim 5 characterized by being contained in the anterior part of the 
above-mentioned data signal. 

[Claim 7] the above-mentioned gate line drive circuit — the above — 
two or more gate lines by which only the distance of a schedule is 
separated from one gate line even if few — the above — the display 
according to claim 6 characterized by supplying a narrow gate pulse. 
[Claim 8] It has two or more gate lines arranged along other directions 
which cross in two or more data lines and the one above-mentioned 
direction which were arranged along one direction. And the screen by 
which one pixel is formed in each of the intersection of two or more 
above-mentioned data lines and two or more above-mentioned gate lines. 
The data-line drive circuit which supplies the data signal containing a 
black signal part and an image signal part to each of two or more above- 
mentioned data lines. It has the gate line drive circuit which supplies 



a gate pulse to a target serially at each of two or more above-mentioned 
gate lines. This gate line drive circuit While supplying the 1st gate 
pulse which carries out the gate of the above-mentioned image signal 
part of the above-mentioned data signal between the write-in periods 
which write in the above-mentioned data signal to at least one gate line 
The display characterized by supplying the 2nd gate pulse which carries 
out the gate of the above-mentioned black signal part of the above- 
mentioned data signal to other gate lines. 

[Claim 9] a gate line besides the above — the above — the display 
according to claim 8 characterized by separating only the distance of a 
schedule from one gate line even if few. 

[Claim 10] The above-mentioned black signal part is a display according 
to claim 9 characterized by being contained in the anterior part of the 
above-mentioned data signal. 

[Claim 11] The above-mentioned image signal part is a display according 
to claim 9 characterized by being contained in the anterior part of the 
above-mentioned data signal. 

[Claim 12] the above-mentioned gate line drive circuit — the above — 
the display according to claim 10 or 11 characterized by supplying the 
2nd gate pulse of the above to two or more gate lines by which only the 
distance of a schedule is separated from one gate line even if few. 
[Claim 13] It has Y gate lines arranged along other directions which 
cross in two or more data lines and the one above-mentioned direction 
which were arranged along one direction. Y is one or more integers, and 
one pixel is formed in each of the intersection of two or more above- 
mentioned data lines and two or more above-mentioned gate lines here. 
And the screen in which two or more pixels in alignment with each of Y 
above-mentioned gate lines form one pixel Rhine, The data-line drive 
circuit which supplies the data signal containing a black signal part 
and an image signal part to each of two or more above-mentioned data 
lines. It has the gate line drive circuit which supplies a gate pulse to 
a target serially at each of Y above-mentioned gate lines. This gate 
line drive circuit While supplying the large gate pulse which carries 
out the gate of both the above-mentioned black signal part of the above- 
mentioned data signal, and the above-mentioned image signal part to the 
write-in period which writes in the above-mentioned data signal to at 
least one gate line Other gate lines separated from one gate line even 
if few are supplied, the narrow gate pulse which carries out the gate of 
the above-mentioned black signal part of the above-mentioned data signal 
— the above — the above-mentioned gate line drive circuit the frame 
period containing a period Tl thru/or TN — Y above-mentioned gate lines 



— respectively — alike — the above — a large gate pulse — serially 

— a target — supplying (here) One frame period whose N is 1 thru/or Y, 
and the next frame period are divided by the blanking period. And the 
display characterized by writing the above-mentioned black signal part 
in at least one pixel Rhine following pixel Rhine where the above- 
mentioned black was written in the period TN of the last of the one 
above-mentioned frame period at the above-mentioned blanking period. 
[Claim 14] The polarity of the data signal supplied to each pixel Rhine 
is reversed for every frame period, and the above-mentioned blanking 
period contains even periods TB 1 thru/or TBE (it is here). The above- 
mentioned period TB 1 thru/or each die length of TBE are equal to the 
above-mentioned period Tl thru/or each die length of TN. And the display 
according to claim 13 characterized by adjusting the polarity of the 
above-mentioned data signal to the above-mentioned blanking period so 
that the polarity of the data signal supplied at the precedence frame 
period and an opposite polarity may be given. 

[Claim 15] The polarity of the data signal supplied to each pixel Rhine 
is reversed for every frame period, and the above-mentioned blanking 
period includes odd periods [ TB and TBO ] 1 (it is here). Each die 
length of the above-mentioned periods [ TB and TBO ] 1 is equal to the 
above-mentioned period Tl thru/or each die length of TN. And the display 
according to claim 13 characterized by writing the above-mentioned black 
signal part in pixel Rhine of a number equal to the number of the above- 
mentioned periods [ TB and TBO ] 1 between the above-mentioned blanking 
periods. 

[Claim 16] The above-mentioned black signal part is a display according 
to claim 14 or 15 characterized by being contained in the anterior part 
of the above-mentioned data signal. 

[Claim 17] the above-mentioned gate line drive circuit — the above — 
two or more gate lines by which only the distance of a schedule is 
separated from one gate line even if few — the above — the display 
according to claim 16 characterized by supplying a narrow gate pulse. 

[Translation done. ] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates, for example to displays 
of a high speed of response for which can prevent that a display image 
becomes indistinct based on the lap of the after-image of the display 
image of a precedence frame period, and the display image of the present 
frame period, and the quality of an animation can be improved, such as 
liquid crystal display (LCD) equipment, a plasma display, and a field 
emission display. 
[0002] 

[Description of the Prior Art] LCD equipment of a high speed of response 
like well-known bend mode LCD equipment before is beginning to be used 
in order to improve the image quality of an animation. In an animation, 
a display image changes at high speed. When the trouble of the LCD 
equipment of a high speed of response is explained with reference to 
drawing 1 (A) and (B), drawing 1 (A) shows the rough configuration of 
conventional LCD equipment including the LCD array 1, the data-line 
drive circuit 2, and the gate line drive circuit 3. For example, the LCD 
array 1 has 640x480 pixels of a VGA (video graphic array) method. In 
this case, the data-line drive circuit 2 supplies image data to the 640 
data lines connected to 640 pixels of 1-pixel Rhine, respectively, and 
the gate line drive circuit 3 supplies a gate pulse to a target serially 
at 480 gate lines. Furthermore, when writing data in the 1st pixel Rhine 
which meets the gate line Gl, speaking concretely, the image data to 640 
pixels of 1st pixel Rhine is supplied to the data line from the data- 
line drive circuit 2, and the gate line drive circuit 3 supplies a gate 
pulse to the gate line Gl. This gate pulse carries out the turn-on of 
the thin film transistor of each pixel of 1st pixel Rhine, and as a 
result, this image data is memorized by the capacitor of each pixel 
formed with a pixel electrode, a liquid crystal layer, and a common 
electrode so that ^^^^ [ in this field ]. When data are written in the 
2nd pixel Rhine which meets the gate line G2, the image data to 640 
pixels of 2nd pixel Rhine is supplied to the data line from the data- 
line drive circuit 2, the gate line drive circuit 3 supplies a gate 
pulse to the gate line G2, and this actuation is repeated hereafter. 



[0003] Drawing 1 (B) shows the timing chart for supplying a gate pulse 
to a target serially to 480 gate lines. As shown in drawing 1 (B), a 
gate pulse is serially supplied to a target at 480 gate lines, and, as a 
result, image data is serially written in a target among this one frame 
period in pixel Rhine at one frame period. The blanking period is 
prepared between [ adjoining / two ] frame periods. A gate pulse has the 
width of face expressed with Period TA, and this period is expressed 
with (die length of frame period) /(the number of gate lines). Period TA 
is designed so that image data may fully be written in the capacitance 
of each pixel and the turn-on of the thin film transistor of each pixel 
may be carried out. 
[0004] 

[Problem (s) to be Solved by the Invention] In order that the trouble of 
this method may display an animation, when a display image is changed 
for every frame period, the display image of one frame period remains in 
human being' s eyes as an after-image, it is lapping with the display 
image of the next frame period, and, as a result, the quality of a 
display image deteriorates. 

[0005] Drawing 2 is the timing chart of the conventional method for 
solving the problem of the after-image produced by the method of drawing 
1 . One frame period is divided into the 1/2-frame period A and the 1/2- 
frame period B. During the 1st 1/2-frame period A, 480 gate lines are 
serially energized by the target, image data is written in all pixel 
Rhine of a LCD array, and between the 2nd 1/2-frame period B, 480 gate 
lines are serially energized by the target and write black data in all 
pixel Rhine of a LCD array. This actuation is performed by correcting 
the control system of the LCD equipment shown in drawing 1 (A). If 
write-in actuation of the 2nd 1/2-frame period B is explained, when 
black data will be written in the 1st pixel Rhine which meets the gate 
line Gl, the black data to 640 pixels of 1st pixel Rhine are memorized 
in the data-line drive circuit 2, and the gate line drive circuit 3 
supplies a gate pulse to the gate line Gl. This gate pulse carries out 
the turn-on of the thin film transistor of each pixel of 1st pixel Rhine, 
and, as a result, this black data is memorized by the capacitor of each 
pixel. When black data are written in the 2nd pixel Rhine which meets 
the gate line G2, the image data to 640 pixels of 2nd pixel Rhine is 
memorized in the data-line drive circuit 2, the gate line drive circuit 
3 supplies a gate pulse to the gate line G2, and this actuation is 
repeated. Thus, human being' s eyes recognize a black image between the 
2nd 1/2-frame period B, the after-image of the image displayed on the 
1st frame period A is eliminated from human being' s eyes between the 



1/2-frame periods B, and it does not lap with the image of the next 
frame period. Although this method solves the problem of an after-image, 
by this method, since the gate pulse of a twice as many number as this 
is needed for an one-frame period compared with drawing 1 (B), the width 
of face of a gate pulse decreases to TA/2, image data is not fully 
written in the capacitance of a pixel by this, therefore the new trouble 
that control of sufficient gradation cannot be performed is produced. 
[0006] Drawing 3 shows the conventional LCD equipment which solves the 
trouble of the method of drawing 2 . By being divided into the LCD array 
B containing the LCD array A containing the gate line Gl thru/or G240, 
the gate line G241, or G480, a LCD array is used, in order that the 
data-line drive circuit 4 may supply data to the LCD array A, and in 
order that the data-line drive circuit 5 may supply data to the LCD 
array B, it is used. Drawing 3 (B) is the timing chart of actuation of a 
LCD array. One frame period is divided at the 1/2-frame period A and the 
1/2-frame period B. Between the 1/2-frame periods A of the 1st frame 
period, 240 gate lines of the LCD array A are serially energized by the 
target, and write image data in all pixel Rhine of the LCD array A. 
Between the 1/2-frame periods B of the 1st frame period, 240 gate lines 
of the LCD array A are serially energized by the target, black data are 
written in all pixel Rhine of the LCD array A, and 240 gate lines of the 
LCD array B are serially energized by the target, and write image data 
in all pixel Rhine of the LCD array B. The black data to the LCD array B 
by which the image was written in the 1st frame period are written in 
the 1/2-frame period A of the 2nd frame period. 

[0007] Since the LCD array is divided into two half-parts, write-in 
actuation of the image data to the top one half A and the bottom one 
half B and black data is performed in mutually-independent, and the 
width of face of a gate pulse is maintained at the period TA which can 
fully write image data or black data in the capacitance of each pixel, 
and, thereby, this method solves the trouble of the method of drawing 2 . 
However, dividing a LCD array into two half-parts and two data-line 
drive circuits 4 and 5 are needed, supply of data in the data-line drive 
circuits 4 and 5 becomes complicated by this, and this method produces 
the new trouble that a manufacturing cost increases. 
[0008] 

[Means for Solving the Problem] The purpose of this invention is 
realizing the display which can prevent a display image becoming 
indistinct based on the lap of the after-image of the display image of a 
precedence frame period, and the display image of the present frame 
period, and can improve the quality of an animation, without needing two 



data-line drive circuits, without dividing a LCD array into two half- 
parts. 

[0009] The display according to this invention has the screen which has 
two or more pixel Rhine, and the write-in means which writes an image in 
a target serially at each of two or more pixel Rhine, and a write-in 
means is characterized by writing black in other pixel Rhine at the 
period which writes an image in at least one pixel Rhine. 
[0010] Other pixel Rhine is characterized by detaching only the distance 
of a schedule from at least one pixel Rhine. 

[0011] A write-in means is characterized by writing black in two or more 
pixel Rhine where only the distance of a schedule is detached from at 
least one pixel Rhine. 

[0012] The indicating equipment according to this invention has two or 
more gate lines arranged along other directions which cross in two or 
more data lines and one direction which were arranged along one 
direction. And the screen by which one pixel is formed in each of the 
intersection of two or more data lines and two or more gate lines. The 
data-line drive circuit which supplies the data signal containing a 
black signal part and an image signal part to each of two or more data 
lines, It has the gate line drive circuit which supplies a gate pulse to 
a target serially at each of two or more gate lines. This gate line 
drive circuit While supplying the large gate pulse which carries out the 
gate of both the black signal part of a data signal, and the image 
signal part to the write-in period which writes in a data signal to at 
least one gate line It is characterized by supplying the narrow gate 
pulse which carries out the gate of the black signal part of a data 
signal to other gate lines. 

[0013] Other gate lines are characterized by separating only the 
distance of a schedule from at least one gate line. 
[0014] A black signal part is characterized by being contained in the 
anterior part of a data signal. 

[0015] A gate line drive circuit is characterized by supplying a narrow 
gate pulse to two or more gate lines by which only the distance of a 
schedule is separated from at least one gate line. 

[0016] The indicating equipment according to this invention has two or 
more gate lines arranged along other directions which cross in two or 
more data lines and one direction which were arranged along one 
direction. And the screen by which one pixel is formed in each of the 
intersection of two or more data lines and two or more gate lines, The 
data-line drive circuit which supplies the data signal containing a 
black signal part and an image signal part to each of two or more data 



lines, It has the gate line drive circuit which supplies a gate pulse to 
a target serially at each of two or more gate lines. This gate line 
drive circuit While supplying the 1st gate pulse which carries out the 
gate of the image signal part of a data signal between the write-in 
periods which write in a data signal to at least one gate line, it is 
characterized by supplying the 2nd gate pulse which carries out the gate 
of the black signal part of a data signal to other gate lines. 
[0017] An image signal part is characterized by being contained in the 
anterior part of a data signal. 

[0018] The indicating equipment according to this invention has Y gate 
lines arranged along other directions which cross in two or more data 
lines and one direction which were arranged along one direction. Y is 
one or more integers, and the intersection of two or more data lines and 
two or more gate lines is alike, respectively, and one pixel (pixel) is 
formed here. And the screen in which two or more pixels in alignment 
with each of Y gate lines form one pixel Rhine, The data-line drive 
circuit which supplies the data signal containing a black signal part 
and an image signal part to each of two or more data lines. It has the 
gate line drive circuit which supplies a gate pulse to a target serially 
at each of Y gate lines. This gate line drive circuit While supplying 
the large gate pulse which carries out the gate of both the black signal 
part of a data signal, and the image signal part to the write-in period 
which writes in a data signal to at least one gate line The narrow gate 
pulse which carries out the gate of the black signal part of a data 
signal is supplied to other gate lines separated from at least one 
above-mentioned gate line. A gate line drive circuit A gate pulse large 
to each of Y gate lines is serially supplied to a target at the frame 
period containing a period Tl thru/or TN (here). One frame period whose 
N is 1 thru/or Y, and the next frame period are divided by the blanking 
period. And it is characterized by writing a black signal part in at 
least one pixel Rhine following pixel Rhine where black was written in 
the period TN of the last of the one frame period at a blanking period. 
[0019] The polarity of the data signal supplied to each pixel Rhine is 
reversed for every frame period, and a blanking period is characterized 
by adjusting the polarity of a data signal to a blanking period so that 
the polarity of the data signal supplied at the precedence frame period 
and an opposite polarity may be given including even periods TB 1 
thru/or TBE (it is here and a period TB 1 thru/or each die length of TBE 
are equal to a period Tl thru/or each die length of TN). 
[0020] The polarity of the data signal supplied to each pixel Rhine is 
reversed for every frame period, and a blanking period is characterized 



by writing a black signal part in pixel Rhine of a number equal to the 
number of the periods [ TB and TBO ] 1 between blanking periods 
including odd periods [ TB and TBO ] 1 (it is here and each die length 
of the periods [ TB and TBO ] 1 is equal to a period Tl thru/or each die 
length of TN). 
[0021] 

[Embodiment of the Invention] Drawing 4 (A) shows the LCD equipment 7 
according to this invention. LCD equipment 7 includes the LCD array 8, 
i. e. , the screen, the data-line drive circuit 9, the gate line drive 
circuit 10, and the clock generation circuit 11. For example, the LCD 
array 8 has 640x480 pixels of a VGA method, 640 pixels are horizontally 
arranged along with a gate line, and 480 pixels are arranged 
perpendicularly. If it is required that a color image should be 
displayed, the number of pixels will increase to x (640x3) 480, and three 
eels, i. e. , a red eel, a green eel, and a blue eel will be formed for 
every pixel in this case. It is also possible to use the LCD array which 
has 800x600 pixels of a SVGA (super video graphic array) method or the 
pixel of the 1024x768 grade of an XGA (EKUSU ten dead graphic array) 
method. However, in order to simplify explanation and a drawing, it has 
24 pixels horizontally and this invention is explained using the LCD 
array, i. e. , the screen, which has 20 pixels perpendicularly. 
[0022] One pixel is connected in order to store the charge showing the 
image which should be displayed on each of the intersection of the data 
line and a gate line. Drawing 4 (B) shows the circuit of one pixel, the 
source electrode of a thin film transistor (TFT) 12 is connected to the 
data line, and the gate electrode of TFT12 is connected to a gate line 
here, and the drain electrode of TFT12 is connected to the pixel 
electrode 13 currently formed in one glass substrate. The capacitor for 
storing the charge showing the image which should be displayed as the 
liquid crystal layer 14 pinched between the pixel electrode 13 formed in 
one glass substrate, the common electrode 15 carried by the glass 
substrate of another side, and the pixel electrode 13 and the common 
electrode 15 is formed. When image data is written in a pixel, the gate 
pulse impressed to a gate line carries out the turn-on of TFT12, the 
electrical potential difference showing the image data currently 
impressed to the data line by this is impressed to a capacitor through 
TFT12, and this capacitor is charged to the level showing an image. 
[0023] If DC electrical potential difference is continuously impressed 
to a liquid crystal ingredient, a liquid crystal ingredient will 
deteriorate. As everyone knows, in order to prevent this degradation, 
the polarity of the data signal impressed to a liquid crystal ingredient 



is reversed periodically. The so-called H/V reversal 

(Horizontal/vertical inversion) is used in the example of this invention. 
When H/V reversal is explained with reference to drawing 5 and 6, 
drawing 5 (A) shows the polarity of the data signal over a common 
electrode impressed to 24x20 pixels at an odd frame period, and the 
polarity of the data signal over a common electrode with which drawing 5 
(B) is impressed to 24x20 pixels at an even-frame period is shown. 
Drawing 6 (A) shows the data signal of even-pixel Rhine which met the 
data signal of odd-pixel Rhine which met the gate line of drawing 5 (A), 
and the gate line of drawing 5 (B). Drawing 6 (B) shows the data signal 
of even-pixel Rhine of drawing 5 (A), and the data signal of odd-pixel 
Rhine of drawing 5 (B). The polarity of a data signal changes by turns 
to VCOM (the case of this example 0 V) which is the electrical potential 
difference impressed to the common electrode 15. If four pixels on the 
intersection of the data lines DLl and DL2 and the gate lines Gl and G2 
are observed as an example, the polarity of the pixel which sets 
horizontally and adjoins is mutually opposite, and the polarity of the 
pixel which adjoins in a perpendicular direction is mutually opposite. 
Moreover, the polarity of four pixels in an odd frame period is opposite 
to the polarity in an even-frame period. Thus, the polarity of one pixel 
is changed for every odd number or even-frame period, and the polarity 
of the adjoining pixel is mutually opposite. 

[0024] In this invention, the data signal over one pixel The image 
displayed to a part for part I 16, i. e. , the black signal part, and the 
(b) user who specify the full black color (black) fixed to voltage-level 
+VB or -VB in order to eliminate the (a) after-image, as shown in 
drawing 6 (A), For example, voltage-level +VI of the image signal part 
17 and -VI change depending on the brightness of the image of a pixel to 
voltage-level +VB from voltage-level OV, or -VB, including, a part for 
part II 17, i. e. , the image signal part, which specifies an animation. 
That an image signal has +VB or -VB expresses that the image itself is 
full black. In order to simplify drawing, the image signal part 17 which 
has voltage-level +VI or -VI is shown. 

[0025] As shown in drawing 5 and 6, in this specification, one data 
signal of pixel Rhine which has a negative polar signal for one data 
signal of pixel Rhine which has a forward polar signal in the 1st pixel 
location connected to data-line DLl in ^^+1 or +B signal'^ a call, and 
the 1st pixel location is called ''-I or -B signal.'' therefore, it is 
shown in drawing 5 (A) and (B) — as — +1 or +B signal — the odd- 
numbered frame period — odd-numbered pixel Rhine — and it writes in 
even-numbered pixel Rhine at the even-numbered frame period — having — 



and -I or -B signal — the odd-numbered frame period — even-numbered 
pixel Rhine — and it is written in odd-numbered pixel Rhine at the 
even-numbered frame period. 

[0026] Actuation of this invention is explained with reference to 
drawing 7 , and 8, 9 and 10. Drawing 7 and 8 show the timing chart of 
the 1st example which writes the full black color for an image and 
after-image elimination in a LCD array. Drawing 9 shows the gate pulse 
for writing an image in a LCD array. Drawing 10 shows the gate pulse for 
writing a full black color in one pixel, and it is shown that black is 
written in this one pixel 3 times with the passage of time. As mentioned 
above, in order to simplify explanation and a drawing, actuation of this 
invention is horizontally explained to 24 pixels and a perpendicular 
direction using the LCD array which has 20 pixels. Therefore, several Y 
of pixel Rhine, i. e. , a gate line, is 20 in this case. 
[0027] The write-in actuation over the oddth and even-numbered frame 
period is shown in drawing 7 and 8. Even periods TB 1 thru/or TBE, for 
example, the blanking period which has four periods [ TB / TB and / 4 ] 
1, are prepared between the odd frame period and the even-frame period. 
The one-frame period F which displays an image on the screen of an 
indicating equipment has two or more image write-in periods Tl thru/or 
TY, and are Tl thru/or T20 in this case. Hereafter, an image write-in 
period is only called period. Suppose that the odd frame period which 
the capacitor of all the pixels of a LCD array is reset, and is shown in 
drawing 7 and 8 is the 1st frame period, and an even-frame period is the 
2nd frame period. In this case, write-in black actuation to the 
precedence frame period shown in drawing 7 is not performed. About this 
actuation, it mentions later. 

[0028] If it explains in [ concept / of this invention ] simple, the 
image (only henceforth an image) displayed to a user As shown in drawing 
9 , it is written in all the pixels of 1-pixel Rhine among one period of 
one frame period by carrying out the gate of both the black signal part 
16 of a data signal, and the image signal part 17. And before an image 
is again written in this 1-pixel Rhine at the next frame period, the 
black for after-image elimination is written in all the pixels that are 
this 1-pixel Rhine by carrying out the gate only of the black signal 
part 16, as shown in drawing 10 . 

[0029] For this reason, this invention uses two kinds of gate pulses GI 
and GB. A gate pulse GI is shown in drawing 9 , and has the large width 
of face for carrying out the gate of both the black signal part 16 of a 
data signal, and the image signal part 17. In drawing 9 (A), both the 
black signal part 16 of the forward data signal 18 and the image signal 



part 17 are written in the capacitor of one pixel, and thereby, the 
potential of the capacitor of this pixel changes, as a dotted line shows. 
In drawing 9 (B), both the black signal part 16 of the negative data 
signal 19 and the image signal part 17 are written in the capacitor of 
one pixel, and thereby, the potential of the capacitor of this pixel 
changes, as a dotted line shows. A gate pulse GB is shown in drawing 10 , 
and has width of face narrower than the width of face of a gate pulse GI 
in order to carry out the gate only of the black signal part 16 of a 
data signal. The black signal part 16 is arranged at the anterior part 
of a data signal, and the image signal part 17 continues next. This 
reason is for making it written in the capacitor whose desired image 
electrical-potential-difference +VI or desired -VI is a pixel, also when 
the black signal part 16 fixed to full black color electrical-potential- 
difference +VB or -VB helps the potential of a capacitor so that it may 
change quickly along with the dotted line of drawing 9 , and width of 
face of the data pulse of the indicating equipment of high resolution is 
narrowed by this between write-in actuation of an image. In drawing 10 
(A), in order to supply the black signal part 16 of three continuous 
forward data signals 18 3 times to the capacitor of one pixel, three 
gate pulses GB are used. The reason for using three gate pulses GB is 
that the capacitor of a pixel is not charged to full black electrical- 
potential-difference +VB within one period of a gate pulse GB. If the 
property of TFT or the black signal part 16 of a data signal can be 
designed so that a capacitor can be written in to full black level 
within one period of a gate pulse GB, only one gate pulse GB can be used. 
However, in the case of the display of high resolution, it becomes 
difficult for the period of gate pulses GI and GB to become short in 
proportion to increase of resolution, therefore to write in the 
capacitor of a pixel to full black level within one period of a gate 
pulse GB. Therefore, it is desirable to cover multiple times in the 
indicating equipment of high resolution, and to write a capacitor even 
in full black level. This example uses three gate pulses GB. In this 
case, the potential of the capacitor of a pixel increases gradually 
toward +VB, as a dotted line shows. In drawing 10 (B), in order to 
supply the black signal part 16 of three continuous negative data 
signals 19 3 times to the capacitor of one pixel, three gate pulses GB 
are used. In this case, the potential of the capacitor of a pixel 
increases gradually toward -VB, as a dotted line shows. 
[0030] The data-line drive circuit 9 of drawing 4 and the gate line 
drive circuit 10 supply combination with an image signal, i. e. , +1, and 
+B or the combination of -I and -B and a gate pulse, i. e. , GI, or GB to 



the data line and a gate line like the after-mentioned at the basis of 
control of the clock pulse (not shown) supplied from the clock pulse 
generating circuit 11, respectively. 

[0031] (Write-in actuation of the 1st frame period) When drawing 7 and 8 
were referred to again, data signal +1 corresponded to +1 or +B signal 
shown in drawing 6 (A), and data signal-I was shown in drawing 6 (B). - 
It corresponds to I or -B signal. The gate pulse GI of large width of 
face is supplied to the gate line Gl, the gate of the data signal +1 is 
carried out to 1st pixel Rhine of a LCD array, and, thereby, the image 
of data signal +1 is displayed on the period Tl of the 1st frame period 
of drawing 7 . 

[0032] The gate pulse GI of large width of face is supplied to the gate 
line G2, the gate of the data signal-1 is carried out to 2nd pixel Rhine 
of a LCD array, and, thereby, the image of data signal-I is displayed on 
the period T2 of the 1st frame period. 

[0033] The gate pulse GI of large width of face is supplied to gate line 
G3, the gate of the data signal +1 is carried out to 3rd pixel Rhine of 
a LCD array, and, thereby, the image of data signal +1 is displayed on 
period T3 of the 1st frame period. Hereafter, this actuation is repeated. 
Such actuation is repeated to 10th pixel Rhine relevant to the gate line 
GIO. At this time, only the image is written in the gate line Gl thru/or 
ten pixel Rhine relevant to GIO. 

[0034] Image +1 is written in pixel Rhine relevant to the gate line Gil 
at a period Til using the large gate pulse GI. And actuation which can 
come, simultaneously writes black +B in pixel Rhine relevant to the gate 
line Gl using the narrow gate pulse GB is performed. Pixel Rhine 
relevant to the gate line Gil displays image +1 by this, and pixel Rhine 
relevant to the gate line Gl displays black +B of the 1st black voltage 
level 20 shown in drawing 10 (A). Actuation which writes an image in 
pixel Rhine relevant to the gate line Gl is performed at a period Tl, 
and it is clear actuation' s which writes black in this pixel Rhine to be 
started at a period Til. 

[0035] Image-I is written in pixel Rhine relevant to the gate line G12 
at a period T12 using the large gate pulse GI. And actuation which can 
come, simultaneously writes black-B in pixel Rhine relevant to the gate 
line G2 using the narrow gate pulse GB is performed. Pixel Rhine 
relevant to the gate line G12 displays image-I by this, and pixel Rhine 
relevant to the gate line G2 displays black-B of the 1st black voltage 
level 22 shown in drawing 10 (B). 

[0036] Image +1 is written in pixel Rhine relevant to the gate line G13 
at a period T13 using the large gate pulse GI. And the actuation which 



can come, simultaneously writes black +B in pixel Rhine relevant to the 
gate line Gl using the narrow gate pulse GB, Actuation which writes 
black +B in pixel Rhine relevant to gate line G3 using the narrow gate 
pulse GB is performed. Pixel Rhine relevant to the gate line G13 
displays image +1 by this, and pixel Rhine relevant to the gate line Gl 
Displaying black +B of the 2nd black voltage level 21 shown in drawing 
10 (A), pixel Rhine relevant to gate line G3 displays black +B of the 
1st black voltage level 20. 

[0037] Image-I is written in pixel Rhine relevant to the gate line Ct14 
at a period T14 using the large gate pulse Gl. And the actuation which 
can come, simultaneously writes black-B in pixel Rhine relevant to the 
gate line G2 using the narrow gate pulse GB, Actuation which writes 
black-B in pixel Rhine relevant to the gate line G4 using the narrow 
gate pulse GB is performed. Pixel Rhine relevant to the gate line G14 
displays image-I by this, and pixel Rhine relevant to the gate line G2 
Displaying black-B of the 2nd black voltage level 23 shown in drawing 10 
(B), pixel Rhine relevant to the gate line G4 displays black-B of the 
1st black voltage level 22. 

[0038] Image +1 is written in pixel Rhine relevant to the gate line G15 
at a period T15 using the large gate pulse Gl. And the actuation which 
can come, simultaneously writes black +B in pixel Rhine relevant to the 
gate line Gl using the narrow gate pulse GB, The actuation which writes 
black +B in pixel Rhine relevant to gate line G3 using the narrow gate 
pulse GB, Actuation which writes black +B in pixel Rhine relevant to the 
gate line G5 using the narrow gate pulse GB is performed. Pixel Rhine 
relevant to the gate line G15 displays image +1 by this, and pixel Rhine 
relevant to the gate line Gl The black of last black voltage-level +VB 
shown in drawing 10 (A) is displayed, pixel Rhine relevant to gate line 
G3 displays black +B of the 2nd black voltage level 21, and pixel Rhine 
relevant to the gate line G5 displays black +B of the 1st black voltage 
level 20. 

[0039] The contents currently displayed on the screen of a LCD array at 
the time of this period T15 are as follows. 

[0040] Pixel Rhine relevant to the gate line Gl : On the black +B gate 
line G2 of last black voltage-level +VB Related pixel Rhine * To black-B 
gate line G3 of the 2nd black voltage level 23 related pixel Rhine ^ — 
the — pixel Rhine ^ relevant to the black +B gate line G4 of the 2 black 
voltage level 21 — the — pixel Rhine ^ relevant to the black-B gate 
line G5 of the 1 black voltage level 22 — the — the black +B even 
number gate line G6 of the 1 black voltage level 20 — or pixel Rhine ^ 
relevant to G14 — pixel Rhine ^ relevant to the image-1 odd number gate 



line G7 thru/or G15 — the image +1 write-in means 9, 10, and 11, i.e., 
circuits An image is serially written in a target at two or more each of 
pixel Rhine, and it is clear a write-in means' to write in black in 
other pixel Rhine at the period which writes an image in one pixel Rhine. 
For example, in order that data signal +1 may write image +1 in pixel 
Rhine relevant to the gate line Gil by which the large gate pulse GI is 
supplied, it is used for a period TIL It is used in order to write 
black +B in pixel Rhine relevant to the gate line Gl by which the gate 
pulse GB narrow again is supplied. And in a period T13 It is used in 
order that data signal +1 may write image +1 in pixel Rhine relevant to 
the gate line G13 by which the large gate pulse GI is supplied. It is 
used in order to write black +B in pixel Rhine relevant to the gate line 
Gl and G3 to which the gate pulse GB narrow again is supplied. And in a 
period T15 It is used in order that data signal +1 may write image +1 in 
pixel Rhine relevant to the gate line G15 by which the large gate pulse 
GI is supplied. And it is used in order to write black +B in the gate 
line Gl by which the gate pulse GB narrow again is supplied, G3, and 
pixel Rhine relevant to G5. 

[0041] Thus, in order that two kinds of gate pulses GI and GB may write 
both an image and black in related pixel Rhine at coincidence, a gate 
line is supplied alternatively. 

[0042] The same actuation is repeated by the period T16 of the 1st frame 
period shown in drawing 7 and 8 thru/or T20. The gate line Gl thru/or 
pixel Rhine relevant to G6 display each black of the last level, i. e. , 
+VB, or -VB on the last (T20) of the 1st frame period, and the gate line 
G7 thru/or remaining pixel Rhine relevant to G20 shows the 2nd, the 
black of the 1st level, image +1, or -I. furthermore, pixel Rhine 
[ speaking concretely ] relevant to the gate lines G7 and G8 — the — 
pixel Rhine relevant to [ are displaying the 2 black voltage level 21 or 
the black of 23, respectively, and ] the gate lines G9 and GIO — the — 
the 1 black voltage level 20 or the black of 22 is displayed, 
respectively, and the gate line Gil thru/or pixel Rhine relevant to G20 
shows image +1 or -I, respectively. 

[0043] Write-in actuation which charges the gate line G7 thru/or the 
capacitor of pixel Rhine relevant to G20 even at the last black voltage 
level, i. e. , +VB, or -VB is performed after this 1st frame period. As 
this example is shown in drawing 8 , the blanking period containing even 
periods TB 1 TBEl, for example, TB, thru/or TB4 is established between 
the 1st frame period and the 2nd frame period. The die length of each 
period included at a blanking period is equal to the die length of each 
period included at a frame period. 



[0044] (Actuation of a blanking period) In this example, two actuation 
is performed at a blanking period including the periods [ TB / TB and / 
4 ] 1. One actuation is adjusting a polarity as the polarity of the data 
signal supplied to a pixel at the 2nd frame period is reversed. And a 
data signal is supplied to the data-line drive circuit 9. The reason for 
reversing a polarity is that a liquid crystal ingredient will be damaged 
if DC electrical potential difference is continuously impressed to a 
liquid crystal ingredient as everyone knows. In this example, as polar 
reversal of a data signal is performed at a period TB 3 and the polarity 
of a data signal is shown in drawing 8 here, the polarity of the data 
signal which is maintained by the polarity negative [ between periods TB 
3 ], consequently is supplied to pixel Rhine at the 2nd frame period is 
reversed at the 1st frame period compared with the polarity of the data 
signal supplied to pixel Rhine. Polar adjustment of a data signal can be 
performed to other periods, TBI and TB2, of a blanking period, or TB4. 
[ for example, ] 

[0045] Other actuation is writing the black black of a polarity (- B) 
and antipole nature (+B) written in one period in the periods [ TB / TB 
and / 4 ] 1 of a blanking period at the period T20 of the last of the 
1st frame period in pixel Rhine G7, G9, and Gil which follows pixel 
Rhine G6, G8, and GIO of the 1st frame period, respectively. Thus, black 
is written in at least one of the pixel Rhine following pixel Rhine 
where black was written in the period TN of the last of an odd frame 
period, T20 [i.e., ]. The reason for writing black +B in one period in 
a blanking period The polarity (- I) of the data signal supplied at the 
period Tl of the beginning of the 2nd frame period Are [ therefore ] the 
same as the polarity (- I) of the data signal supplied to pixel Rhine of 
the last relevant to the gate line G20 at the 1st frame period. Till the 
2nd frame period T2 And it is because black +VB cannot be re-written in 
the capacitor of the pixel of pixel Rhine relevant to the gate lines G7, 
G9, and Gil. When a blanking period includes four periods, in order to 
write in black, one of the periods [ TB / TB and / 4 ] 1 can be chosen. 
In the case of this example, in order to supply the narrow gate pulse GB 
to the gate lines G7, G9, and Gil and to supply the black signal part 16 
of data signal +1 to pixel Rhine relevant to these, a period TB 4 is 
used. 

[0046] (Write-in actuation of the 2nd frame period) As mentioned above, 
the same actuation as the 1st frame period is performed in the 2nd frame 
period except for the point of being reversed by the frame period whose 
polarity of the data signal supplied to each pixel Rhine is the 2nd. In 
the period Tl of the 2nd frame period of drawing 8 , the large gate 



pulse GI is supplied to the gate line Gl, the gate of the image-I is 
carried out to 1st pixel Rhine of a LCD array, image-I is displayed, and 
the gate of the black-B is carried out to pixel Rhine relevant to [ the 
narrow gate pulse GB is supplied to the gate lines G8, GIO, and G12, 
and ] these gate lines, and this is displayed on it. 
[0047] Similarly, an image and write-in black actuation continue till 
the 2nd frame period TIO. 

[0048] In a period Til, image-I is written in pixel Rhine relevant to 
the gate line Gil using the large gate pulse GI. And actuation which can 
come, simultaneously writes black-B in pixel Rhine relevant to the gate 
lines G18, G20, and Gl using the narrow gate pulse GB is performed. 
Pixel Rhine relevant to the gate line Gil displays image-I by this, and 
pixel Rhine relevant to the gate line Gl The black of the 1st black 
voltage level 22 shown in drawing 10 (B) is displayed, pixel Rhine 
relevant to the gate line G18 displays black-B of last black voltage- 
level-VB, and pixel Rhine relevant to the gate line G20 displays black-B 
of the 2nd black voltage level 23. 

[0049] In the period T13 of the 2nd frame period, the actuation which 
writes the black of the last black voltage level, i. e. , +VB, or -VB in 
all pixel Rhine of a LCD array is completed, and, thereby, the image 
displayed on all pixel Rhine at the 1st frame period is eliminated 
completely. 

[0050] If the write-in black actuation to the precedence frame period 
shown in drawing 7 is explained, this write-in actuation will be 
performed in order to eliminate the image displayed on all pixel Rhine 
at the precedence frame period, when the frame period of drawing 7 is 
periods other than the 1st frame period, for example, the 3rd, the 5th, 
or the 7th frame period. 

[0051] In the selected period TN with the odd number divided by the 
blanking period including even periods [ TB / TB and / 4 ] 1 shown in 
drawing 7 of the instantiation-example which uses 20 gate lines, and 8, 
and an even-frame period, the gate line by which one gate pulse GI with 
wide width of face and two or more gate pulses GB with narrow width of 
face are supplied is prescribed by the degree type. 
[0052] 

Period TN Gate line Gate pulse (case A) : [ 1<=N<=9 ] N GI N+7 GB N+9 GB 
N+11 The GB case A is the case of N= 1 thru/or N= 9, and relates to a 
period Tl thru/or T9. For example, in the period Tl of an odd number 
(for example, the 3rd) frame period, the large gate pulse GI is supplied 
to the gate line Gl, and the narrow gate pulse GB is supplied to the 
gate lines G8, GIO, and G12. 



[0053] 

: N= 10 ((B) Case) N : GIO GI N+7 : (G17) GB N+9 : (G19) The GB case B 

is the case of N= 10, and relates to a period TIO. 

[0054] 

: N= 11 ((C) Case) N : GU GI N+7 : G18 GB N+9 : (G20) GB N+10 : (G21, 

i. e. , GI) The GB case C relates to a period TIL 

[0055] 

: N= 12 ((D) Case) N : G12 GI N+7 : (G19) GB N+10 : (G22, i.e., G2) The 

GB case D relates to a period T12. 

[0056] 

: N= 13 ((E) Case) N : G13 GI N+7 : G20 GB N+8 : (G21, i.e., GI) GB 
N+10 ' (G23, i. e. , G3) The GB case E relates to a period T13. 
[0057] 

: ((F) Case) N= 14 N : (G14) GI N+8 : (G22, i.e., G2) GB N+10 : (G24, 
i. e. , G4) The GB case F relates to a period T14. 

: 15<=N<=20 ((G) Case) N GI N+6 GB N+8 GB N+10 The GB case G is the case 
of N= 15 thru/or N= 20, and relates to a period T15 thru/or T20. In a 
period T15, the large gate pulse GI is supplied to the gate line G15, 
and the narrow gate pulse GB is supplied to the gate line GI, G3, and G5. 
[0058] Thus, in one certain period TN, the large gate pulse GI is 
supplied to one gate line, and the gate of both the black signal part 16 
and the image signal part 17 is carried out. An image is written in 1- 
pixel Rhine relevant to this gate line by this, and the narrow gate 
pulse GB which carries out the gate only of the black signal part 16 to 
the gate line as which others were chosen is supplied, and, thereby, 
black is written in pixel Rhine relevant to these gate lines. 
[0059] Drawing 11 and 12 show the timing chart of the 2nd example which 
writes the full black color for an image and after-image elimination in 
a LCD array. Suppose that the odd frame period which the capacitor of 
all the pixels of a LCD array is reset, and is shown in drawing 11 and 
12 is the 1st frame period, and an even-frame period is the 2nd frame 
period. In this case, write-in black actuation to the precedence frame 
period shown in drawing 11 is not performed. In the 2nd example, the 
blanking period which has odd periods [ 1 / TB and TBO / TB and / TB ] 1, 
for example, five periods 5, is established between the odd frame period 
and the even-frame period. 

[0060] (Write-in actuation of the 1st frame period) The period Tl of the 
1st frame period shown in drawing 11 and 12 thru/or the actuation 
between T20 are the same as actuation of the 1st frame period shown in 
drawing 7 and 8. 

[0061] (Write-in actuation of a blanking period) During the blanking 



period which has the odd number period [ TB and TB ] 1, for example, 
five periods 5, it is reversed by turns, and the polarity of a data 
signal is supplied to the data-line drive circuit 9, and uses data 
signal +1, -I, +1, -I, and +1 further, and black is continuously 
supplied to the gate line G7 thru/or pixel Rhine relevant to G15. That 
is, the black signal part 16 is written in pixel Rhine following each of 
pixel Rhine where black was written in the period TN of the last of an 
odd frame period, T20 [i.e., ], and the black signal part 16 is written 
in a number equal to the sum of several 4 and the number of the periods 
[ TB / TB and / 0 ] 1 of a blanking period of pixel Rhine at a blanking 
period. Furthermore, speaking concretely, supplying black +B of the 
black signal part 16 shown in drawing 9 (A) at a period TB 1 to pixel 
Rhine relevant to the gate lines G7, G9, and GIL Black-B of the black 
signal part 16 shown in drawing 9 (B) is supplied to pixel Rhine 
relevant to the gate lines G8, GIO, and G12 at a period TB 2, black +B 
is supplied to pixel Rhine relevant to the gate lines G9, Gil, and G13 
at a period TB 3, and this actuation is repeated below. By using the 
blanking period which has odd periods, the polarity of a data signal is 
reversed in each periods [ TB / TB and / 5 ] 1, and, thereby, data 
signal-I is supplied to the first pixel Rhine at the period Tl of the 
beginning of the 2nd frame period. 

[0062] (Write-in actuation of the 2nd frame period) As mentioned above, 
the same actuation as the 1st frame period is performed in the 2nd frame 
period except for the point of being reversed by the frame period whose 
polarity of the data signal supplied to each pixel Rhine is the 2nd. In 
the period Tl of the 2nd frame period shown in drawing 12 , the large 
gate pulse GI is supplied to the gate line Gl, the gate of the image-I 
is carried out to 1st pixel Rhine of a LCD array, image-I is displayed, 
and the gate of the black-B is carried out to pixel Rhine relevant to 
[ the narrow gate pulse GB is supplied to the gate lines G12, G14, and 
G16, and ] these gate lines, and this is displayed on it. 
[0063] An image and write-in black actuation continue till the 2nd frame 
period TIO. 

[0064] In a period Til, image-I is written in pixel Rhine relevant to 
the gate line Gil using the large gate pulse GI. And actuation which can 
come, simultaneously writes black-B in pixel Rhine relevant to the gate 
line Gl using the narrow gate pulse GB is performed. Pixel Rhine 
relevant to the gate line Gil displays image-I by this, and pixel Rhine 
relevant to the gate line Gl displays the black of the 1st black voltage 
level 22 shown in drawing 10 (B). Thus, an image and write-in black 
actuation are repeated during the 2nd frame period. It is clear that 



time delay' s between initiation of the actuation which writes in an 
image to one pixel Rhine, and the actuation which writes in black to 
this pixel Rhine it is equal to F/2. Here, F is the die length of an 
one-frame period. 

[0065] By using a blanking period including an odd number period, black 
is continuously written in the gate line Gl thru/or pixel Rhine relevant 
to G20 for the 1st frame period, a blanking period, and the 2nd frame 
period, and, thereby, the die length of the time delay between the 
display start time of an image and black display start time is 
maintained by value F/2 fixed for every pixel Rhine. This means that 
the image display period of all pixel Rhine is equal to F/2, and the 
brightness of the image included in the eyes of human being to whom it 
is expressed with the integral value of the incident light of the image 
displayed for F/2 of periods by this is uniformly maintained to all 
pixel Rhine. 

[0066] If the write-in black actuation to the precedence frame period 
shown in drawing 11 is explained, this write-in actuation will be 
performed in order to eliminate the image displayed on all pixel Rhine 
at the precedence frame period, when the frame period of drawing 11 is 
periods other than the 1st frame period, for example, the 3rd, the 5th, 
or the 7th frame period. 

[0067] Since black is continuously written in two or more pixel Rhine in 
the 2nd example at a blanking period, in a certain selected period TN of 
odd number and the even-frame periods, the gate line relevant to the 
pixel in which an image is written, and the gate line relevant to pixel 
Rhine where black is written in are prescribed by the degree type. In 
this example that uses 20 gate lines, it is the Y= 20 number of gate 
lines, and several Ns are 1 thru/or Y (= 20). ^^Number ''n' is the number 
of the periods included at a blanking period. In this example, it is n= 
5. Furthermore, the actual gate line Gl thru/or after G20, the virtual 
gate line G21 thru/or G25 shall be. [ equal to n= 5 ] That is, the 
number of the gate lines taken into consideration here is (Y+n), namely, 
is 25 gate lines. And the gate line (Y+n +1) G G26, i. e. , the 26th 
imagination gate line, is treated as a gate line Gl of the screen of a 
LCD array. 
[0068] 

Gate line Gate pulse N GIN+ (Y/2) +n-4 GBN+ (Y/2) +n-2 GBN+(Y/2) +n The 
following gate line is chosen between the period Tl of GB odd number 
(for example, 3rd frame period) frame period thru/or T5. 
[0069] 

A gate line Tl T2 T3 T four T5 Gate pulse N : Gl G2 G3 G4 G5 Gl N+(Y/2) 



+ n-4 : G12 G13 G14 G15 G16 GB N+(Y/2) + n-2 : G14 G15 G16 G17 G18 GB 
N+(Y/2) +n : G16 G17 G18 G19 G20 The following gate line is chosen 
during the periods T6 and T7 of GB odd frame period. 
[0070] 

A gate line T6 T7 Gate pulse N : G6 G7 GIN+ (Y/2) +n-4 : G17 G18 

GBN+ (Y/2) +n-2 : G19 G20 GBN+(Y/2) +n : The gate lines G21 and G22 chosen 

among *G21 ^G22 periods T6 and T7 are virtual gate lines which do not 

actually exist in a LCD array. Therefore, in a period T6, only the gate 

lines G6, G17, and G19 are chosen, and only the gate lines G7, G18, and 

G20 are chosen in a period T7. A virtual gate line is expressed with 

notation 

[0071] The following gate line is chosen during the periods T8 and T9 of 

an odd frame period. 

[0072] 

A gate line T8 T9 Gate pulse N : G8 G9 GIN+ (Y/2) +n-4 : G19 G20 
GBN+ (Y/2) +n-2 : ^G21 ^G22-N+ (Y/2) +n : In ^G23 ^G24 period T8, only the 
gate lines G8 and G19 are chosen, and only the gate lines G9 and G20 are 
chosen in a period T9. 

[0073] The following gate line is chosen during the period TIO of an odd 

frame period. 

[0074] 

gate line : Only the gate line GIO is chosen in *G25 period TIO. TIO 
Gate pulse N : GIO GIN+ (Y/2) +n-4 : ^G21N+ (Y/2) +n-2 : ^G23N+(Y/2) +n 
[0075] The following gate line is chosen during the periods Til and T12 
of an odd frame period. 
[0076] 

A gate line Til T12 Gate pulse N : GU G12 GIN+ (Y/2) +n-4 : ^G22 ^ 
G23N+ (Y/2) +n-2 : ^G24 >!^G25N+ (Y/2) +n : G26 (Gl) G27 (G2) In the GB 
period Til, only the gate lines Gil and Gl are chosen, and only the gate 
lines G12 and G2 are chosen in a period T12. 

[0077] The following gate line is chosen during the periods T13 and T14 

of an odd frame period. 

[0078] 

A gate line T13 T14 Gate pulse N : G13 G14 GIN+ (Y/2) +n-4 : ^G24 ^ 
G25N+ (Y/2) +n-2 : G26 (Gl) G27 (G2) GBN+(Y/2) +n : G28 (G3) G29 (G4) In 
the GB period T13, only the gate lines G13 and Gl and G3 are chosen, and 
only the gate lines G14, G2, and G4 are chosen in a period T14. Thus, 
the gate line of the remaining periods can be chosen. 

[0079] Drawing 13 shows the alternative-data signal in which it is used 
instead of the data signal shown in drawing 9 , and deals. In the data 
signal shown in drawing 13 , the black signal part 16 which specifies a 



full black color is divided into two subsections 16A and 16B. As shown 
in drawing 6 , and 9 and 10, when the first transition of the black 
signal part 16 goes up to full black level +VB or -VB, this black signal 
part 16 that starts rapidly may exceed and charge the capacitor of a 
pixel at the time of the writing of an image, and the overshoot charged 
to a bigger voltage level than a desired image voltage level may produce 
this capacitor. It is also possible to prevent this overshoot by 
decreasing to a value smaller than full black electrical-potential- 
difference +VB and -VB, the absolute value, i. e. , the amplitude, of 
drawing 6 and the black signal part 16 shown in 9 and 10. However, based 
on reduction of the amplitude of the black signal part 16, the situation 
which is not desirable that it becomes impossible to fully eliminate an 
after-image therefore, and it becomes impossible to attain both 
prevention of overshoot and elimination of an after-image may arise. The 
black signal part 16 of drawing 13 divided into two sub sections 16A and 
16B is effective when such a situation that is not desirable arises, and 
it can attain both prevention of overshoot, and elimination of an after- 
image. Furthermore, if it explains concretely, the absolute value of the 
voltage level of sub section 16A will be chosen as a value smaller than 
the absolute value of full black voltage-level +VB of subsection 16B, or 
-VB in order to prevent overshoot. 

[0080] Drawing 14 shows the alternative-gate pulse GI in which it is 
used instead of the gate pulse GI shown in drawing 9 , and deals. The 
gate pulse GI shown in drawing 14 (A) and (B) has pulse width which 
carries out the gate only of the image signal part 17 of data signals 18 
and 24. Without needing the assistance of the bias actuation by the 
black signal part 16, when the image signal part 17 can fully charge 
even the image voltage level of a request of the capacitor of a pixel 
within the period of a gate pulse GI, such a gate pulse GI can be used. 
The gate pulse GB shown in drawing 14 (A) and (B) carries out the gate 
only of the black signal part 16 of data signals 18 and 24 like [ in the 
case of drawing 10 ]. In drawing 14 (B), the image signal part 17 has 
been arranged at the anterior part of a data signal 24, and following 
this, the black signal part 16 has aligned so that a gate pulse GB may 
carry out the gate of the black signal part 16. 

[0081] Although this invention was explained as an example of a display 
using the liquid crystal display, this invention can be used also, for 
example in other displays like a plasma display and a field emission 
display which can energize two or more gate lines to coincidence. 
[0082] Although it was written in after the forward polar image (+1) 
with the same forward polar black (+B) and negative polar black (-B) was 



written in after the same negative polar image (-1) in drawing 7 , 8 and 
drawing 11 , and write-in actuation of 12 Negative polar black (- B) can 
be written in after the image (+1) of antipole nature, and forward polar 
black (+B) can be written in after the image (- I) of antipole nature. 
This reason is that human being' s eyes recognize an image and black 
regardless of a polarity. 

[0083] Although this invention was explained about the LCD array which 
carries out owner Perilla frutescens (L. ) Britton var. crispa (Thunb. ) 
Decne. of the 24 pixels horizontally, and has 20 pixels perpendicularly 
in order to simplify explanation and a drawing, it is clear write-in 
actuation' s of this invention to be applied also to the display which 
has the display screen which has 640x480 pixels of a VGA method, 800x600 
pixels of a SVGA method, or pixels of an XGA method, such as 1024x768 
etc. pieces. Instead of full black level +VB of the black signal part 16, 
or -VB, the voltage level of the arbitration which can fully eliminate 
the image of a precedence frame period can be used. With initiation of 
write-in actuation of the image to a pixel, drawing 11 and in the case 
of 12, the delay between initiation of write-in black actuation was 
chosen by F/2, but it can be chosen as the any value to which, as for 
the value of this delay, a display image can prevent the thing to this 
pixel become indistinct based on the lap of the after-image of the 
display image of a precedence frame period, and the display image of the 
present frame period. 
[0084] 

[Effect of the Invention] This invention can realize the display which 
can prevent that a display image becomes indistinct based on the lap of 
the after-image of the display image of a precedence frame period, and 
the display image of the present frame period, and can improve the 
quality of an animation, without needing two data-line drive circuits, 
without dividing a LCD array into two half-parts. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the timing for supplying a gate pulse 
to a target serially to the conventional rough configuration and 
conventional gate line of LCD equipment. 

[Drawing 2] It is drawing showing the timing of the conventional method 
for solving the problem of an after-image. 

[Drawing 3] It is drawing showing the conventional LCD equipment which 
solves the trouble of the method of drawing 2 . 

[Drawing 4] It is drawing showing the LCD equipment 7 according to this 
invention. 

[Drawing 5] It is drawing showing the polarity of the data signal 
impressed to odd number and an even-frame period. 

[Drawing 6] It is drawing showing the data signal impressed to pixel 
Rhine. 

[Drawing 7] It is drawing showing the timing of the 1st example which 
writes the full black color for an image and after-image elimination in 
a LCD array. 

[Drawing 8] It is drawing showing the timing following the timing of 
drawing 7 . 

[Drawing 9] It is drawing showing the data signal and gate pulse for 
writing an image in a LCD array. 

[Drawing 10] It is drawing showing the data signal and gate pulse for 
writing a full black color in a LCD array. 

[Drawing 11] It is drawing showing the timing of the 2nd example which 
writes the full black color for an image and after-image elimination in 
a LCD array. 

[Drawing 12] It is drawing showing the timing following the timing of 
drawing 11 . 

[Drawing 13] It is drawing showing the alternative-data signal in which 
it is used instead of the data signal shown in drawing 9 , and deals. 

[Drawing 14] It is drawing showing the alternative-gate pulse GI in 
which it is used instead of the gate pulse GI shown in drawing 9 , and 
deals. 

[Description of Notations] 

7 . . . LCD equipment, 

8 . . . LCD array, 

9 . . . Data-line drive circuit, 

10 . . . Gate line drive circuit. 



11 ... Clock generation circuit, 

12 . . . TFT, 

13 . . . Pixel electrode, 

14 . . . Liquid crystal layer, 

15 . . . Common electrode 
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[if*ja4 ] 1 ift^izrc}^xmn^tifzmm.coT~^m 
&x/±m 1 -zx^oiff^iz^-t^mco^mzr^-yxmn^ 

t . ±iBx - ^ ft ^^OilBSfefl^^i- ^ b f -g. ^ 

toy- Ma:*-^>^SE«EgM3^iftM§iXT l--^^ ; h Srttll 
i: -r ■!> tmmA t^lBtfe^O^^^S, 

mz^±ixx\-^:^ z t imm.t-ti>msm5izimcom. 

[ff^iis ] 1 -M\^i<zf^'oxm\\^ivrzmm.<^^—?u 
mf±M 1 ^<^-^\pii<z-^m-hm<^-i5\p\i,zm->xm\^ 



y~ h mi^zmk-f hb^iiz. ±.m.^~9 im(n±MM^ 

coy- hmf-h^'^cr>mm.tsm^ixx\<^^ i t ^mw. 

t-ti, mmw 8 iztmcom^mm. » 

[lt*Jli 0] ±iBllfefi#i5^{i. ±iBT-^ft-i-o 



^c^mmz^ttix ^^^^t ^wmt-t^imm 9 izm 



i-:>cDy-hm-i}-^i^^&co^mirm^tix\^^^^ 
coy- hmz±Mim2y- h ■ ^^7^x&tt^&■r•g. ^t^ 



im-^m 1 3 ] 1 :ff\^^zm'oxmm^iit:mmco7'-^ 

mM/±ti 1 ■oi7):ff\^t,z^'thm)ijmizr^'oxnm 

D . ^ tT±iB?If*tOx-^'Mi:±iEaf*^7)^- h 
l^tcOiO^co^ti^ixiz 1 Oi?5H«*^?^B!cSi:h,Ti5 0 . 

±imw:cr) -f' - ^ i^cT) -en-^^itctt*^^ -f' - mam 

±MiY:^cr,y—hmc0^tL^tll>zy—h ■ ^VUX^MiX 

IBx-^J'ft-tiOiiBllfifi-f-gp^^*^- 

fzm<^y-hmi,zm^L. ±my-hmmmmi. m 

tixcoyu-j^mmtur^y^y^mm^zx *)^if(> 
nTfco. ^LxiMii^coyh—j^mmcooibcom^ 

i,z±Mtm^immmm^^^t.ix^ z t ^wmt^^m 
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mm it^ Ji 1 6 tieroto^^a . 



[000 1] 

(r>^mA ^ — i^'toail 1 11:7 ix— Afiiralto^^K-f ^ — £^ 

^ (LCD) r ^X-7^^g. —)V F ■ 

[00 02] 

j; 3 ^sjtESjiSi^ LCD mm^\ mmc^mw^im-t 

-'J-^mm&T^it^fi^ . 01 (A) St/ (B) ^# 

ht. mi (A) (i:. LCDTl^-f 1. x-^HIgKllII 
g& 2 S.t^"d^'- h miBttHIlJS 3 S:-i-t^l^5fecD LCD ^BcO 
«[^e^^ffiJa!cSr^K-f-» mtl,t\ LCDTP-f liiVGA 
( ■ ^•v'^ ■ TVA ) -y5^cr>bA 0X48 

OBgg^^r-r-l., <rtOJ^, x-^*||g»i[lIS&2{ilH 
iR^-^ >'<7)6 4 0ffl(?)]ii*tC^tL^'tLSi^S^l-CV^^6 

y-MtiB»I[lIS&3{i:4 8 0 3^«y-h^iC^^'-b ■ 

m.G i\,z^^om\ crmm'y -i y t ^ - # a 4 i. 
■ 'r-^ti^'T~i^mmmsi2^}^^i'-^'mzim 



m^A yco^MMcomm^vyyiyx^^^—y ■ :ty 



iih^mmco^^-x'^^iztm^tih. ^-h^G2(c 

fp' 0 IS 2 COB* 9 ^ >- tx- ^ ti^M ^S^ttih Bttfi . 

IS 2 Hsg^ -f yiT) 6 4 0 iioHfRicM-f"-?) -f — X 

LT^^-MSIEK)IIIlES3{i^'-MfG2^y-b ■ 
[00031111 (B){i:, 48 03^(7)^^'—^^/^^— 
•to HI (B) t^-f-J:-5t. A^Palt, 

ixTV^-S., ^'-b ■ ^N'yJ^XJifiJPEaTA-C^S:^-^.^^:;^ 

«^0?SJK b 5 yi-'X^'^ ■ ^y^hi.o\,zmt^ 
[0004] 

[^aj*«^LJ;3^;-r^illi] :z<n-H^(r^mm^\t. 
^^^tthm\,z^ \-:>(n>yv-hmWi<ry^A ^--Jifi 

[0005]ia2{i:, 01 (7yn^X^\:.fzW^crMWk 
<7)7^-AMra<±. \/2yv-MMf^Kmf\/2y 

V—lM^ B \,Z%Vr iXT %\^^cry\/2yV 
-AajPelA^^ra. 4 8 0:*:coy- hiK7&*«Wt##S 
tLT-f — ■ 'f~9i:LCDTly-^<D^X(^mm^-^ 
yliZm^S^^. -eLTlS2#g£7) 1/2:71^-^^^6 

oral t . 4 8 0 :*:cD h 'mmixmi^zifm § ixx sfe 

^•-^^LCDTl^-^ (D^X <7)B« 5 S^tS , 

^(T^mmmi (a) tiSLfcLCDgaiosw^^stsr 

mAE-ti>^tl,zJ:K)1ifi:>tih, ||2#S01/2 7l-— 
'g.^tcti, ISlHS^-<:^06 4 0MOB*fc>ftr'SII 

■&'f-:^¥'f~^mmmmii2i,zim$ti. txy- 

hi^WrlMlSS3{4^'-f!ltGl^^-f -^NVPx^ft^ 

(^mmhyy'Jx9^9~y ■ :^yL. ^comm^c^m 
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hip. ^icD^rstT-ti, ai ( B ) tcirt^T 1 :7^-AM 
h • ^^7^'X^o^i>^)^TA/'2tM^i''•$i^. >i^i.t- J; D ;^ 

—i^ ■ f—^i±mmcr)^'V'>'<'^^yMz-['-'ji-i,zm^72.t 

[ 0 0 0 6 ] |1I3{±, ll2co::^«p.lSjS*tl^-r-i.t^ 

BSG24 0Sr#ti'LCDr^-< Ai:. bSaG2 4 
17^^G4 8 0&-^ti'LCDTl^>f BtC^SU^iX. 
T -f - ^liiBt&[l]fi&4 Ji^ L C D Tl^ A (Cx- ^ ^ 

(B) iii.CDri^-^comi¥cr)i^-^ S.y^f'mT^)^. 1 

1^ — AfilPalti; \/2y\y — Afiiral A i; . 1/27- 

^-AaBP^Bttc^»iJS^TV^§„ 

1/2:71^— AiJ^Ai^ralt:. LCDr^-fAO2 4 0 

LCDTl^-f AiO:^T<?0]I(*5-f >i;»^ati', 1117 
1^— AffiP^<7)l/2 7l^— AiBP^BCOratC. LCDTl^ 
AO 2 4 0*C7)^^- MI*^M^^egt#^$^XTllfex 
— ^'SrLCDTH' AtfO:^TcOB*^-f 

2yv —J^mf^cT) \/2yv — WPa A ji^ #1 

[0007] LCDTlx-f>ii2 OtO^gP^^t^^fiJ? flT 

v^i.c7)-r\ ±fia^*As.WTi!i^^B^(7)-<^-i^' • X 

iiii6.i.»!P^TAtc*|ftSti.. ^tLt: i 0 Z<r>-^-m>im2 

2oc7)7''-^^igWHMlSS4S.tX5^i£^Si; i^xt^J; 

D X — ^ HigK [H S& 4 At;;' 5 ^ vOt^ — ^J' CO W*&:^^'SJt t 
=3r D . ^ LTMit X b j&iitA-r i: V ^ ^ if/c^ram 



[0008] 

[fiM^Mi^t-S/ts^o^ia] LCD 
[0009] ^mw<z^r>^f^mi. wk(^mm'yA 

y^^-th a^^H t . ^iScoM* 7 -f > ^0 ^ ix I ^ 

[0010] ffiojii*^-^ >'{i. i!'^^r< til -^coB* 
[0011] i!'-'^< 1 1 1 -:>£0B*7 

yii^t:,^%.(^'mmmn.^fvz\-^hmm'WM'yA y 

[0012] *^0B;#diSiK^M{i. i*[tqt:fp^-:>r 

y'-^m^^m^u.tsm^s.^mmiz. y'-^mncnm 

[0013] mcoy- hmi±. iJ'-^< t i> 1 ocoy- h 

[0014] Sfefi-f-ge*i-{±. T^-^J'ft-f-coiugpt^i 

[0015] y- hmmmmmi. 'j^-^<ti>i -oc^y 

i,zm\''^y- h ■ yvi^x ^im-th z t ^mm.t-th , 
[0016] ^WMi,z^om^mit. l^l^a^:^&-?T 

(T^yjmizm-^xmn^ii.tiW.mc^'y-hm^^L. -et 

t,z 1 -:><7)mmiimm.^ tix \>^hm^mb . n-fefi-f-su^ 

nco^ti^tnz^i^~ti.^'~:^nmmm^b . mm<^y 
~hm<^:>^ti^'tnzy-h ■ yvv-:^imimi,zm^-th 
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■^£7)llfe^i-^ii-^^-h-r«.^2:>--h -^vvx^m 

[0017] -!^~i^m^m^ii. f-^imcommz 

[00183 ^mMI>zmom^^mii. l Uf^l^z^-yX 

TYii 1 i^^commxh D . ^ LxwM(r)f~ 9 m<. t m 

^o^-h^h£03o±C<7)-eix^"ixtlo£OB* (H*) 

mm^fixii D . -e hxY:^(r)y~'hucn>^tL^'K{z 

^imm.cof-is^m<7)^tL^'ti.izm^-t^'r~^ m.Mm 
mi^mzmi^-t^y-hmmmmmti^L. zc^y- 

toy- vmzmii^^h hMz. x-^'ft^onfeft^gE 

1 -oc?;) b mti-^ ^> 11 S tLfc fffio y- b sacfftl^ t . y 
\,zYz^<r>y—hm.<7:>-ifL-^fi{,zfl:.v^y—h ■ ^vix^m 

<mi^zm^L {zzx\ NiiijbmYxh^) . i-^^^ 

% oMf^oMra T w izm^tm ^'^ttLfz mm y-^y^z 
m<'j^-^x< ti^i -ocommy-^ytiz^ yyy^y-^mm 

[0019] ^mmy4 y\<zmm^fi^'f-i^\t^<^m. 
mty v-j^mmmzKm^ix. ryy^y^wmm^ 

<nw&ifiy'y yi^mm\,zmm^tih ^ -t mm t -t 
[0020] ^mmy^ y^zmik^ix^y'—^m^c^m 

, ^t-C«§STBi7^)STEot^iSCtC«tV^iSt 

[00 2 1] 

[^Bfl«*M«?fM] 124 ( A) (i. 3i5^BJ!tci^a LC 



D^BT^^-fo LCD^BTJi. l^CDTV^m^m 

8{i:VGA:^r5tc7)6 4 0 X4 8 0[I(*Sr*L. f!P*:>, 6 

4 ojiicDHS3&^>'- ^M^^^^^-5T7KT^rlB](^i^?lJs^^. 

tT4 8 offl<7)iii«:0^'sa::^r^t:iS?iJStL-ri.^'i>« t 

Lt>;={f^ f;^->''^^-r-g.ii:j&^'^5l<$^i.l.^^> 

«\ BsgOifeJi; (640X3) X480 i,zm±^tl. d 

<50;^l':>oiiilltet3':?<?)-fe;l^. mh^^ffy^)V^ W. 

cr)-^)Vmfn<7:)-^)Vt)W^ii^tLh. SVGA (X— VN"— 

■ fr^t ■ i?'"^ 'y ^ • TV4 ) ^rst^OS 0 0X60 
OB*. X«±XGA (X:?'XT-:x7'''f y K • -y 
^ ■ TVA ) :fj^c7j 1 0 2 4X76 S^cOB*^*-^!. 

i^MmRt/mmi:mmz^hfzibi,z. 7ii^i]\^iz2 4m 
LC D Ti^-f ap*>^ffi£ffiffl Lx^mm^mm-t^ . 

[0022] y-'-^^nRX/y-hmcD^J^co^tl^tl 
l,zi-:><r>mmiimm^tlX\>-^t. 114 (B) {±. loo 

mm<^m^^:^L. ^^x\ mmhyyjx^ (tf 
T) i2cr,v~xmmi±f~i^mz^m^tL. tfti 

2<r)VV4 ywmt-'ij(7:):f!y:xmmzmi^^tix^^h 

mmm 3i,zmm^tih. -'-^cr>:f}yxmmzm^^ 

■ 'f—^ifimmzm%Tkt.fLhh%\,z\t. -tf-vmz^ 

M^f\-hy—Y ■ )W7^ifiT¥T 1 2^9 — y ■ -^y 
L. Z.Mz^'Oir—^mz^M^ixX^-^hA ^~'J ■ 

[0023] i> L i>itrBW^^t^D cflLE>{)iBMWtEpjn 

Vi;bt9>.SH/VKiK (Horizontal /v e r t 
ical inversion) T&^ffifflStlS, H5S. 
V6^#mLTHXVKtetol-»-C^HJ-f-§i;. US 

( A ) ^t^mmy v~hMmz 24x20 MoB^t etwd 
stL-i.. ^Mwm,zn'^h'f~9\%^<r>w&.^^\^. 

LTI2I5 (B) {±^^71— Aajr^t24x2 0fla<7)B 

«tcepin§tL^. ^Mmznthy^~9\%^(7m&L^ 

S^-To 116 (A) {4115 (A) <ny~YWiz^'>fz'mk 
BS^-f yox-rS^fi-^&t/MS ( B ) toy- Ml tcfn' 
-^Jtlffi^BS^-^yOT^-^-ft-^Sr^-r^ 116 (B) (4 

115 (A) £7)fSf*B*7-^>'(?)T-^ji-^Sl/^H5 
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, —mt LT . -r— ^'ISD L 1 RZ/D L 2 i: Mf 
G 1 RX/G 2 co^f^^zh h 4 -:3<50iiiSt:aS-r i. i: . 7J< 

y u~M.»mmzmi^ti. ^lx mi^-t^ mm<^mm 

ItK^HZRMthh. 

-^ft^{±. 1116 (A) (a)Sft^M 

fz^i,zm&i^'<./i'+ V Bxti - V B i>zm&^titz 

yjV- r^v^? • cafe) ^fflS^-l.miai5^fi|I 

i^fi^gP^]^ 17^#^, *L-C^^ - i^ft-tgPiJ- 1 7 O 
flBE^'<7l'+V I . -V I {4. H*«0^;^-i>"c05»^fc 
fici? LT«i±^^/t^ 0 VAi^>^lx^/H- V BX44 - V 

[ 0 0 2 5 ] El 5 51V 6 (ciK-f- i d , *:HJ5$i#[c |o V i 
X\i. "f-^m.^ L 1 {,zmm^fLfzW. 1 #B<7)H»jiS 

#$r. "+IX{4+Bfi#" hii?t^\ ^LTII1#S<7) 

"-IXi±-Bfi-^" hUfOi. 

05 (A) at/' (B) tcTj^f j; 3 1;, + lx^i+Bm^ 
f,i^mMB<^yv~M.mm\,z^^m<nmm^4 yiz-t 
L T mxm^ a o 7 ix - Asirei tf^sc* a toH« ^ ^ >- tc 

~j^mm^zmmscomm^4yiz^Lxmms(7)y 

[0026] *^Bfls':)tlJ#^ia7 , 8 , 9&t^' 1 0 2r# 
1 0{47;P ■ y'y -/9 ■ fiy~'k\^<r)MMz^%TkXs 

m-&^mmio&& tti>i>z3mm^j2,tti^-iti^ 

m^coXoiz. tmRt/m^^mmtt^tzibiz. 

yli^:ff\^l>z2 4iMcrMM&tfSWj\^iz 2 OfioMsRS: 

L c D r p ^mmLx:^^m(^mi¥iMm't 
m-yx. :i<D^-^i,zitmmy-^ ymhy-hmmi 



Yi±2 0X'h^. 

[0027] ^m^sRu'imms<7)yiy-j^mmizs. 
TiBMT2o-c*>-i>. OT. A }>^~i^m%'^mm^^^ 

^fi'U-fev h$tL, -f-LTH7at/8t:^-r$iS::7lx-A 

mmm i #ao7 ix-ampbTc* o . ^\^xmiy v 
~M.mwiifis^2mBcoy\y~j-.wmxh^t-i-^. 
j^^i' « . a 7 1 $ ixT u ^ 7 - A fig^ t^-r 
m&^m # ii^tfr^^jitf i ^ « ^ (^mmz-^^^ ^x 

[0028] :*:f60flom-t:t':>l^TWi&WtfM03-r-g. 

::L-^(,znbxm^^tih-( (mT. mz-^ 

^mnm^ 1 6 ;^ - i^'fi-^gEii- 1 7 COM:*^ 

i>zimmy-^ y<o-^xcommi<zm^j2,tti. ^vx<xco 

y Ix— AfilPaltCdcO 1 mmy4 y^zWX/A :< -iy'tim^ 

iitn^ Hutc. m 1 0 tc^-r J; 0 t>zm&mnm^ 1 6 

[0029] ^C)fz>^lz^ *^BJ3J42ffijSc7)y— I- ■ 

fi-xG I Rx/GB^m.m-t^ , h ■ vvpxG I im 

1 7 (?3W*S: cJ^'- h-t^ tz>sb<7^JK^ M 
tr^r-t-?., H9 (A) (CiJV^T. iE<?)x-:5'li-^l SO 

iifefi^^^ 1 6 at^-^ -i^fi-tgP:^" 1 7 <mi5i)K 

09 (B) tfcV-iT. mtOx-^'fi^l 9 0llfefi^g|5 
^Jj- 1 6aiA'-< ^-i^ft-f-gP^Jj" 1 7 iOH:^;i)i\ 1 OOH* 

-f-gPij-l 6/cftlr^^-h-r-l.;^:i!6t. ^^'-h ■ yNVPXG 

SE^i- 1 7 < , .r . ^ - # S.^^U'f^ 

^m^Z. y)V ■ y yy9 ■ ;i?^-«i±+VBX{4-VB 

iizm^^ti^m&M^m^i etiK ^-^^'^i^^c^ma^ 

m9co<^Ml<zii^'oxmmi,z^Mrt^Xd izmif. ^til,z 
SiXT'c^^^tctFJfMO-f ;'<-i^«J±+V IXJ4-V I 

mm<^^^^'<i^^izm^7htti^ x-oiz-t^fzi^xh 
010 (A) {zii\^x. i-^comm(n^^->^>-9{z 
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1 6 ^m^X^ h-^j: ^li . 1 -:>ffi^- h ■ JVVX 

ms.com?nm<n^\,z\t. y-h ■ JvvxGimfG 
B<r>mmmm^(^m±hz\tmLx'm< d . s^-:* t . 

m-yx. mmi&&(^m^^m.izii^^ximmmt,zM 

■S, 010 (B) ICist-^Tfi. lO<75jli*0^-v>'N°i^^' 

tcMLT. iiM-r-g.sooflcTJx-^'m-^i 9(7)iifeii 

[0030] ^'a>yi!' ■ yvuxm^m^ 1 1 3&^^>^i^§ 

m\M\B 1 0 (i: , X- iS'iis.t^'y- hfit: 'Jm^. 

IP*>+ I i; + B i; cOffi^^A-^i^-itXti- I t - B i;£Offi^^». 

-^i^-it. ^LXy~h ■ ■'Vl'X. SS-hGlXliGB^^ 

[003 1] imi^Scoyu—J^M^irim^iL^m 

X-^ft#-I{±. 06 (B) IC^L/t- IXii-Bfi 

-^c^tjcE-t-g) =. H 7 1 iy~M.mm(7mmTi t . 
ft. LCDT]^-^ comimmy-^ y^zy'~^'m^+ 

[ 0 0 3 2 ] m yiy~M.mfa[(omrB[T2i,z^ jei^sco 

h ■ ^VUXG I b^SG 2 tC#t$^gix^ LCD 

ru-^ (^m2mmy-^ yi/Z'r—^m^- i^y-hL. 

[0 0 3 3] JSl^^-Affir^OiUHTat:. JAl^^lgcT) 
^r"- h . JVUXG I h^iG 3 t^#t$A§^^ LCD 



UGioi>zmm-^miomncr>mmy-^yt.xm^m 
^tih . ^ co9^)^x\ ^—hmG 1 nmG i o izmm-t 
h 1 o^^commy^ yiiz-^ ^~-jtiift>m^^ttix^^ 

[0034] OT^Ti 1 JSl'^^^'- h ■ ^-NVPXG I 

ffltr^^'-b^Gi it^Ma-rsBS^-fyti-f^-i^' 

G B Srffiffl LT MSG H;Mil-f-'5. ^' 

HG 1 1 i^zmM-t^mmy-^ yn-i y<—=J+ 1 sra^K 
t. ■iLxdr'~hmGi\>zmmt^mmy4 y\,t. mi 
0(A) c^-fig 1 m-&m±\^^>v 2 0 i7)Mfe+ B ^m. 
irith. y-vmGiiizmmt^mmyAyiizA :><—iy 
^m^)i-tsmm±m'mT^\,znhfi^ ^hx:icmmy 

fmi^iy-x'hh. 

[0 03 5] W^Tiat. ^hS^'f—V ■ J^)VXG\^m. 

ffltT^'-h^SGi 2.\!zmm-hmmyAy\,zA ^-i? 

^l-XG B Srfigffl LT^'- h^G 2 tMa-f-|.B*5-f > 
t^H-fe - B Sr » § jiO t&^^AnTi? tL . .1 ti-t; J; 0 h 

^G 1 i\,zmm-hmny^ y\t-i^—-j- \ 

L. ^^^xy~Ym.G2.\,zm&thmmy-iy\±^ mi 

0(B) t^S^-m 1 m&X&V^JV 2 2 cOM-fe- B 
[0036] WalTigt. )h^-^Y—\- ■ JVV-XG I ^ffi 

mLxy-hmGi si^zmm-thmmy-^ yiz-^ :<-'y 
+ 1 Sr»#3i;^. ^Lx^titmmi>z. m^^-y-h ■ 

;l^XGBSrffifflLT^^'-h*lG 1 tMiS^^H^^-f y 
tc||-fe+B^«|i3iOi6#i:. ^v^^i^— b ■ J^fUXGB 
SrffiffltT^^-b^G 3t=Ma-rsiii*9-f >'t:||fe+ 
B&»^S.tJfI!lf^i:*i'tf4:)fl. ^tiizJ: O^'-h^G 1 

x-y—hmGiiizmm^hmmy-^yiit. mio (a) 
Lxy-hrnGSizmmt^mmy^ yi±. mim-&m 

ffiL-^;l- 2 0 cJOMfe+ B ^ ^^-r -g. , 
[0 03 7] OT^Tiit, J£C^^— h ■ -'N7PXG I Srfil 

fflLTy- b^G 1 4 tiiji-r-i.a*5^ y ;><-i^' 

G B Sr ffiffl LT MIG 2 t:M3S-r S B*9 
i-^fe-BSr##jitftJ)fpi:. m^^— h ■ yVUXGB 

irmmLx-y-hmGAizmmti^mmy-^ yt,zm-&- 

xir-hmG2i,zmm^^mmy-^ yit. mio (b) 
t^z^-tm 2 n-femii^^/p 2 3 com^- B^m^t. ^ 
Lx^—vm-GAiizmM-thmMy^yiii.. isiii-fe« 

[0 0 38] i§P^Ti5t. JK^^^—h ■ JVVXG I 
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^isffl Lx y- hmG3 i,zmmthmm^-i y^zm-^^ 
xy~hmG5i,z^-thmmy-^ ytizm^+B^m^ 

mGiizm^'Thmmy'^ yi>±. mio (a) t^-r* 
mG 3 iizmm^hmmy-i > « . n 2 Hfemj±K/i^ 2 

yi±. m 1 llfe«j±L''<.;t'2 0 COHfeH- B Sr^ 

^"^^ <> 

[0 0 3 9] ZCOtmiT^^COf^AXl^CDTh-^ com^ 

[0040] h^G 1 t^Mj^-rSB*^-^ >- : **l 
m&MS.l'^i' + V B tOMfe + B 

y~ hmG2 tMjS-r-i.B*5 >- : m 2 iife«jE^'<. 

;k2 3i7)||fe-B 

;P2 i<7)||fe+B 

hSiG4 t^Mji-r^B*^-^ >- : m 1 MfemjEK 

;l^2 2<7)||fe-B 

hSSG 5 t^Mil-r'I.BS^-f ^ : ^ 1 H€l.«j±K 

;tx2 Oc7)||fe+B 

<a»cy-h^G6J^;^G14t:Mjl-r.|.BII^-^>' : 
I 

^^^'-h^GTBMGl 5tMil-r^B«^-<>' : ^' 
^— I 

»#ji;=^^ai!|]feiii«&9, 1 o&t/ i wM^com 

m^-^ yco^ix^'tii^z^ ^-'j^Mixmi^zm^ii-^. ^ 
Lxm^Tk^^mt. i-oiDmrn^-f yiz^ j<-'Jim 

ju\^y~ h ■ ^v\^xG I mt:ik^tih y- hm.G iit,z 
mmt^mm^yA yi,z^?<~'j+ 1 ^m^s^titzi^izm 

y~hmG 1 icMJi^-^B*^-^ >'tc||-fe+ B t:mi& 

tifcKbizi^m^ix. X. mmTiaXu. 'f-^m^-+i 
ti. m\'^y~h ■ ^vuxG I i)m^^tti>y~hmG i 

3fcM3a-f-.SB^^-< I ^m^&t£fzib 

ti^ hUGi -m/G 3 t,zmS:-r^mm'7^ ytzmB 
+ Bim^&tsrzisbi,zmm^ti. mmTi^xii. f 
~^m^-+ 1 {4. jK^^y~h ■ JvuxG I tf^im^tih 

y—hmGl SizmB-t^MMy-^ ylZ'<;>i — -y+ I ^ 

GB-^^m^^^tL^ y~ MftG 1 , G3Rt/G 5 l^zm^t 



^mm^-^ yi,zm&+Bim^Si:t^tz>sbizmm^tih. 

[ 0 04 1 ] ^<7)j; a (CtT, 2aSSO^^— h ■ 

G I m/G Bi}K mm-t^mm^^ yi>z^ ;^ -'Jtmn 

[0042] IsJS^Iij^W, la 7 [C^K^H 1 Sg 

jbmGeizmmthmm^'i yiiAmi^^^vm-h+vB 

X(i:-VB<7)#||fe^a^L. -eLty-MSGTJ^^ 
G2 Ot:Mji-r^^0<5OB«^-^ m2^t<{4ll 

1 l/'^/l-tOllfe. X{4-f I^L<ii:- I ^a^S 
LTl-»^« Mt^AfrB^tWO i:. h^G 7&IA'G8 
t'MjS-rSH*^^ Vii, lg2||femJ±K7P2 1X{± 

2 3iD||-fe$r-etLm:S^LTi3 0. y~hWiG9RX/ 
G 1 0 tWa-f-SBiR^^' Mi. 1 m&MBUKjU2 
0Xi±2 2cr>m-&i^ti^'tLm^LXi5K). ^LXf- 

YUGi ijb'm.G2o\>zmmthmm^-^yii. 

-y+ IXii- I Sr^a-etL^^LTC-i^. 
[0043] y— h^G 7BMG 2 0 liZmBt^MM^ 

{4-vBts-r5E«-ri.»#s»^t!)f^J4. >iomi*a 

mmtm2y\y-j:.mmtcDmi<zmif^^tix^^i>, 

y^y^-mmiz-^tti^mwscoM^u. y ]y~j^mm 

[0044] (y'yy^ y i^"'fijPE3oKi# ) z commmiz 
20£73i!)^?:)^^T:btL'i>. i-^comi'fii. m2#ao 

■t^mmii. m^cr,j:oi,zi,Li,m^Bmmi'ZDcmj±tii 
So zcr>mmmxii. f'~^m^com'it(7}Kmi. mm 

2 y u~j^mmizmmy4 yi>zm^^ti^f'-^im<^ 
mmi. m iyu-M,mrmzmmy-^ yizmt^^tihr' 

c?)ii»{4, yyy^yifmm(7)m(^mm. mmT^,. 

Tb 2 X{4Te4 \>Z'MhiXh t :^^X ^ i> « 

[0045] i&comm±. y'y y^ yifwm<^M^Tj, i 
nmTsiCod-hoi-^ammiiz. miyi^-M,mm(7)& 
m<r>mmT2oi,zm^jLttifzm&cr>mi (-b) 
ffitt ( + B ) .^17 u—j^nmcommy^ y 

G6. GSSl^Gl 0l^mmM<B*^-<yG7. 
G9S.WG1 ll,zm^&t£ZtXh^. ZcoXdliZL 
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•hco 1 -jcr)mmzm-&+ B Sr«t iiti-JlSti. Ig2 #s 

■^offi'ffi ( - I ) lllSSo:7^-AMPBltcy-h 

1 t:iM3St--g.iif*5-< ycommco^-vr^y^i^zm^+v 

Y~ 7 , G 9 atXG 1 1 \izm'-^f~ V ■ f-^ 
;t/X G B ffi^ t T .1 ^> M3S-r -1. iB* 5 X - 

^mn^ I tfos-fefi-^sB:})- 1 6 ^«*&-r^/iA6fcM^T 

[0046] (m2 7^-A^ra(7)»#ji^^^»<^) ±M 

<r>yv—MM^'^'^iyith. ll8<7)ll2»Sco:7V'— a 
- hitG 1 tctt*^$tL-r L c D r i^-^ com 1 -o- 

LT. fi^V-»^— h ■ fWT.G^ifY—Vm.GB,^ Gl 0 

[0 048] MralTiitCiil^^T. JEV^y— b ■ ^NVtxXG 

(^r— ;^A) : l^Ng 9 



^^-XA{i. N= 17^^N=9(7)J#^T-S,'9. ^LTW 

(^^— XB) :N=10 



^^-XBti. N = 1 0 COJ^-^T* D . ^LTiJP^Tiot; 



I SrffifflLTy-hSSGl itcMa-r-sBS^^yt-^ 

h • >'^7^XG B ^ffiffl LT ^- MSG 1 8 , G 2 O&t/' 

G 1 t'M3i-f--g>H*^-<>'t-iife- B ^m%7hxsm^if 
■fhmmyAyxt. mo (b) tc^-rm isfemjEv- 

'<.;P2 2c7)Mfe^:^^t, ^tT^-'-b^G 1 St^Mii 

-r^HS^-o-ji. tt^m-feflffi^^yi—vBtiDafe- 

y\t. m2||-femJ±^^;^2 3£7)||fe-BSr^^-r-i.o 
[0049] %lyV—hm^o:)W[WVy^\Z^\^X. L 
C D T 1^ -< iO:^-C COH* ^ >^ l^'^./P . 

a|]*> + V B X{± - V B (50||feSr» % Tk^m\'^ifi^~X $ 

[0 0 5 0] mi\>z.-7i^^fLx^^h^^yv—d^mf^\iZ.n 
^hm^<rim%'ik?)m^\.z--)\^x%wfsth t . ^com^ 

^'hcoajra. ^Ji.{fm3. msxtiigy^i^-A^p^co* 
-^t:. Miyiy-j>.mmiz^xcommy-^ yi,zm^^ix 

[0 0 5 1 ] 2 0*:oy— Srffiffl-r-g>{9ij7j;S'5^:^J£ 

^'-h ■ yNVi'XGB:«jiffi*^§ti.-i.c>-'-h^Ji, }J«3(;tcJ; 

[0052] 



N GI 
N+7 GB 

N+9 GB 
N+11 GB 

G8, Gl 0S.C^G1 2{,zm\^jr—h ■ ^^V^XGB3i^tt 











[0033] 




N 


: (GIO) 


GI 


N+7 


: (G17) 


GB 


N+9 


: (G19) 


GB 



[0054] 



N=ll 


N 


: (Gil) 


GI 




N+7 


: (G18) 


GB 




N+9 


: (G20) 


GB 




N+10 


:(G21iD'^s>Gl) 


GB 



[00 5 5] 



(€.0) )00-122596 (P2000 -@7p 9 6 



i^—XD) :N=12 



(y~XE) :N=13 



( F ) : N=14 



^ Lx -y— hmG 1 . GSRu'G 5 i,zm^^y~ h ■ ^^vp 

XGBi}mif^^ti:i>, 

[00 58] ^iOJ: ^tcLT^S lotOfiJPESTNtciaV^ 

X. \^<nf-v mxz.m.\ njvx G 1 3&i#t|A§ 

^XTHfefi-f-gp^ 1 6 Sl^--f ^ ->^'<i-f-SP4i- 1 7 (73 M:^ 

* h L . >! ^^^^ J; 0 ;^ - i^'jJj^M ^"^ h mzMA 

h litctiiifefi-f-gR^ 1 6 fift ^ h -r 
[ 0 0 5 9 ] m 1 1 RW 1 2 {i-f :<-'jRu:mmm^m 

raT-*^i;-f-S, .ro*i-^t:{i:. IMl ItC^^tlTV^S 
\,zWrr ^iVZ\'^h . 

[0 0 6 0] (^1 71/— A^^c7)»#S.^^Kf#) HI 

iRx/12 iiz^-tm 1 :7 lx— AiapBi«»!PHiTi 7^^T2 0 

i¥t^tX'h^. 

[006 1] (y^y^ y^m^com-^ ) ^ 



N : (G12) GI 

N+7 : (G19) GB 

N+10 :(G22BD'^G2) GB 

[0056] 

N : (GB) GI 

N+7 : (G20) GB 

N+8 : (G21I!P-^G1) GB 

N+10 :(G23fiO*>G3) GB 

[0057] 

N : (G14) GI 

N+8 :(G22ip-feG2) GB 

N+10 : (G24IP ■^G4) GB 

N GI 

N+6 GB 

N+8 GB 

N+10 GB 



1 , - 1 , + 1 , - 1 RX/+ 1 ^mm LX. m-&tfi 
y~ hBG 7TMG 1 5 i,zmm-^mm'y4 y^zmmm 

mm^A y(7)^tt^ixi>zm<'mny4 yi,zm^j2.tit. 
-e LX7y y^yi^-mmizm&m^^'j]'- i6i±.m4b 
y^y^mmcrimmT^ i bmtb „ (^m.t c^^mizm l 
^•^miomm^-^ yizm^&ttih , wi^zMi^mz^.-^d 
t. 09 ( A ) i^z^-tmnm^^ 1 6 cr>m^+ b 
PBiTBitc^'-MSG7. G9avGi ii,zmM-t^mm 
^ ^ yt,z^^(^^tl. 1219 (B) i,zm^m^m-^m'^ 1 e 

OHfe- B ?t)«|PHlTB 2 (cy— MI G 8 , G 1 0 RZ/G 1 

2t,zmmthmm^-^ yt,zm^^ti. m^+B^m^r 

B3t:y-MlG9. Gl l .SLy='Gl 3tMil^-g>B«^ 

c^mm i^^^y-yy^y ^mm ^mm-r^ztizj: 
m^ti. ztiizj: Dx-^fi^- 1 ^m2y ]y~j^mrs 

iO*lDOMP^Ti iizm^^MMy^ yiizm^^ti^i, , 

[0 06 2] (m2yiy~M.mmcom^u.^mi¥) ±M 
col 0 iz. #B«^-< yt,z^^^tLi,y'~^m^(omiii 

v^T. mimscr>yi^-M.mrstmm^mi¥iim2^s 

cr>yU—M,mmxni:>ix^. mi 2iZ^'tm2yi'—J>, 

-hmonzim^tixLCDru^comimmy^y 
LX. m^-^-y—h ■ ^vvxGBi}^y~hmG 1 2, gi 

^mmy^ ytizm-^-B^-y-h LX ^ti^m^^h . 

[0063] ;^-i^&ti^HfetO»§Ss^i6#{i:^2# 

S(7)y\y~M,mmT:atx-m<. 

[0 0 64] i§P^Tiit*3V^-r. lJi^^y~h ■ rVV-XG 
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^^t. ^Lxy-vt^Gii^zmmthmmy^ >{i. 
mio ( B ) fc^-rm 1 2 2 <^m&^m 

yi^znLxm^^m%iMsmmmiht(^m<^mmm 
[0065] mmw^^^t^y^^yy^y^mm^mm-r 

^TWimJ^^2y V—MMmzm.->xy- MSG 1 

\izx. D / 2<7mWiZ-m-^x^^fihA y^—-j<yyxm 
^x<mmyA y\izn\.x-mzw^^fih. 

[00 66] HI 1 i^z'^^^fixv^hM'^yv—h.mf^hz 



N 



Ti 
Gl 

G12 

G14 

G16 



T2 
G2 

G13 

G15 

G17 



N+ (Y/2) +n-4 
N+ (Y/2) +n-2 
N+ (Y/2) +n 

[0 0 7 0] 



T3 
G3 

G14 

G16 

G18 



N 

N+(Y/2)+n-4 
N+(Y/2)+n-2 
N+(Y/2)+n 



G6 

G17 

G19 



T7 
G7 

G18 

G20 



GI 
GB 
GB 



*G21 *G22 



22{iLCDri^-f i^zmmizmt t ^ v ^mmy- h mx 

t3£oTMPBlT6Tii^^^-h*|G6. G17S,V*G 
1 9?^^Wil^K$:f^. ^LTMralT^TIi^-h^G 
7 . G 1 SRX/G 2 0/^itt*^mJX§ti>& o iSS^^"- MS 

[00 7 1] l^-i^^MPBl^OMPHlTgaU^ Tg^OPHl. 

[00 72] 



i^^-^iz^ ^nyu—j^mrs^Z'^x<r)mmy^yizm^ 

[0067] m2mmmxuryy^yi^'mrsi^zm^ti- 

:m^7LttL6<r)x. mmz/ 



my-^y^zmmi 
mmiyu-M.mrs(^oh(^h^miK^timmT^^z$5 

m^i)m^s<^ti6mmy^ yizmm-^^-hm 

tirA^i'ZX^m^^ti^o 2 o^c^^^'-Mi^ffifflt- 
^^commmxn. ^^•-b*i^iS:Y=2OT*)0. 

X. SAN(±. IT^^Y ( = 2 0) Xh^. " n" 

ti. yyy^yi^mmiZ'^ttii>mmcomxhi>. ^co 
mmmxii. n = 5xh^^. w^zmmcoy-hmGin 

MG2 0c0mt. n=5izmL^mm&W-hmG2 1 

7b^G2 5ti^hi>i>cot't6. m^b. zzx^m:t^y 

-hmc^mii (Y+n ) X$>K}. 111% 2 5*^oy-bm 

xh^o -eLT. y-b^G (Y+n + 1 ) ap^^^fiffle^j 

^2 6#@£0^^-M|G2 6{i. LCDTI^-f CO^^ffi 

bMG 1 i: tTSi*:»tLS . 
[0068] 



N 

N+ (Y/2) +n-4 
N+ (Y/2) +n-2 
N+ (Y/2) +n 



GI 
GB 
GB 
GB 



[0069] 



T4 
G4 

G15 

G17 

G19 



T5 
G5 

G16 

G18 

G20 



GI 

GB 
GB 
GB 



N 

N+ (Y/2) +n-4 
N+ (Y/2) +n-2 
N+ (Y/2) +n 



G8 
G19 



T9 

G9 

G20 



y^h • ^vux 

GI 
GB 



*G21 *G22 
*G23 *G24 



mmTsXuy- hmGs&t/G 1 9;^itw®K§ix. 
^LxmrsTsXuy-hmG9Rx/G2 0fzmmiR 

[0073] ^y u-j^mmcomrsTi^com. ixcoy 

[0074] 

Tio y—h • ^VUX 

GIO GI 
*G21 
*G23 
*G25 



y-h 

N 



N+ (Y/2) +n-4 
N+ (Y/2) +n-2 
N+ (Y/2) +n 

mrsT,,xuy-hmGiofzmmiK^ti^o 
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[0075] =^m.yu~j^mm<^mmTn&t/Ti2(7) 

[0076] 



N 

N+(Y/2)+n-4 
N+(Y/2)+n-2 
N+(Y/2)+n 



Til 
Gil 

*G22 

*G24 

G26(G1) 



Tl2 

G12 

*G23 
*G25 

G27 (G2) 



GI 



GB 



WHTi 1 X'\±y~ MSG 1 1 WJO 1 tmifiWtK^tx.. 

[0077] mmyi-~2>.mm<7ymmT,3Rt/Tncr, 

[00 78] 



N 

N+(Y/2)+n-4 
N+(Y/2)+n-2 
N+(Y/2)+n 



Tl3 

G13 
*G24 
G26(G1) 
G28(G3) 



Tl4 

G14 

*G25 
G27 (G2) 
G29 (G4) 



GI 

GB 
GB 



^^Ti 3 x'ny- hUGis^ G 1 at^-G 3 f3ftmm 

§tL. ^LTiBPHlTnTliy-hiaGl 4. G 2^5 it/' 
10 0 7 9] mi 3im9lZ^Lfz'f- rS^fi^O-fti? D 

^^i> Mfefi-f-gP^'- 1 6 {± 2 OO-tf r-fe ^' a >- 1 6 A 

6BtC^flJ$tL-rv^i,. H6. gRx/ioiz^-t 
^;H-VBXJ±-VBiLT'±#§n.-l.*^tC{±. <ico.li 

m^ziLibiA^h^mt^mTfi -f j<->^-o»si2= 
Hfefi-^^ 1 6 crtymm^-hmwi^y fv ■yy^v^m 

C:cO::t-^^->-J.-^^|S&±■r"l.>Ii:t>^tgT■^)-S.. L 

X. mm^+^izm^x-^^j:<^^K) . seoT^t-^s-^^ 
A - b c7)iie± h mmcomi: t tows- ajiSc-r- s ^ < ^ -g. 

Mi L < t -g. C i: -I. , 2 oco-^f r ■ -fe 

^'j/gyi 6AS.t>"l 6Bt,Z-^lifhtlX^^^mi 3 COM 

im±. jf-^s-- i^a.-hi:m±-t^fzMz^ ^y^^ 



[0080]iai4ii:, 09 b ■ I 

ofti? D t^iffiffl s #1 d -gift^e^^^'— b • )wy.G I ^ 

^•r« 014 ( A ) RTI ( B ) t^-r^- b ■ ^^7^XG 
I ^■-^'ft^ 1 8S.t^'2 40-f 1 7 

tt 2: b § J; 5 Sr^-r-i. . Mfeli-^ 

-s^^i-^^M 7;i.i^^-h • >N7i^xG I <mmH^zmn 

5E«-C# ^%^l>z:Lcr> d ^^i^- h ■ ^VVX G I :<)><56ffl 
§ixS h -g> , 014 ( A ) mi ( B ) liZ^-fy 

-b • >'^V^XGB{i;. 01 OOy^-^^Xol^Z. f—^it 
^ 1 8S.tA' 2 4 OMfefi-^gp^ 1 6fi(t^^^- b^-S » 
014 (B) tfct^-CJi. ■i^-'Jm^^'i}n\±. T 
-:5'fi-^2 4<7)|f|gPtiB«Stt, ^LT>Icomtc||fe{I 
-^-gPiJ-l 6tiim%. ^LXf-h ■>^V^XGB{i. Mfe 

fi-^^1 b^y-v-t^kdizmm^tixx-^^. 
[0081] mTrnwcomt Lxm^^^m^wm l 

[0 082] 07^1/^8^:01 IS.t/'l 2cr>m^^^^Wi 

(-B) ifn\^n.<7^m'&.<n4 y< — 'J ( - I ) <75fi:t:»g: 
S=Six^CJ&^ ftcOffittcoHfe (-B) *iR3!?fffittcO-f 
( + I ) C7jfi:tc##3ii^x^ L-TIEcoffittoMfe 

( + B ) *iKiffli'l±c?)-^^->'' ( - I ) £Ot*t;»#ii* 

ix^Zht^X'^^. iOflE^ti:, APaloaii- ffim-M 

{^^r< ^ -i^mf^-^M^mthti^t:>xh ^ . 
[0083] mmmimmimm\L'thfzi^\,z^ tk^^ 

[tltc2 4fliOjii*Sr*L^LTail::^r|tilC2 OfflOH* 

^ LCD T\y-{ tOV^T^^BJSrBJBH L3t*\ * 
^BH<7)##3i;=Alif^{±, VGA:^rse<7)6 4 OX4 8 0^i 

(DMM. svGA:^j(:o80 0x6 0 0fi<7)]iiig, Xti 

XGA:^tT(;o 1 0 2 4X76 8ili^£0H*Sr*-ri.^ 

+vBXii-vB<5oftt)'9t, ^^y]y~i^mm^A ^ 
-'j^+^i,zmi:'t^ ^tii^x-^ ^iiMcoms-v-^fu^ 

0^c7)gM{4. 01 lRX/12 O^-^t^ti F / 2 l,zmi^ 

^tifc-i^. :i(^MmcDmi. Miyi^-j^mrsc^^^-^ 

0 tca^v ^T^-^ - j^W,#0J!tc^r-& Zti m±X 
[0084] 
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[01] 1^*^ LCD mmc^Mm'i^m^v^y- hm 

[ 1114 ] 5 L C D 7 *^^0T\fo 1. « 

[He ] mmy^ yizmM^tthf—^iM-^^^-trnT 

[H9] :^—zy^l.CDr\y'^ ^zm^Qrt^fz^(n'f— 



X? ^ - ^ L C D r I- tC» iitf H 2 HM^J « S >- 

[012] 01 kt:)^-^ s.yip'^zm<9-^ s.yiy'i^^'t 

[013] HQt^i^LJtT^-^ft^i^fti^DtffifflSiX 
[014] 09 h • ^ Vl^X G I co-fti^ "9 



7 ■ 

8 ■ 

9 ■ 

1 0 
1 1 
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1 3 
1 4 
1 5 
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[IMS] 
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